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PREFACE. 

The  present  Volume  may  be  considered  as  the  second  contribution 
which  M.  Figuier  has  made  towards  his  Tableau  de  la  Nature. 
"The  World  before  the  Deluge"  contemplates  a  period  in  the 
earth's  history  when  its  natural  ornament  was  absent ;  when  its 
surface  was  an  arid  desert — a  vast  solitude — ^the  abode  of  silence 
and  death.  Plants  preceded  animals  in  the  order  of  creation; 
when  the  great  animals  which  preceded  man  were  created  by  the 
wisdom  of  the  Eternal,  the  earth  was  already  clothed  in  a  mantle 
of  vegetation.  We  learn  from  Holy  Scripture  that  "  God  said,  Let 
the  earth  bring  forth  grass,  the  herb  yielding  seed,  and  the  fruit- 
tree  yielding  fruit  after  his  kind,  whose  seed  is  in  itself,  upon  the 
earth :  and  it  was  so.  And  the  earth  brought  forth  grass,  and 
herb  yielding  seed  after  his  kind,  and  the  tree  yielding  fruit, 
whose  seed  was  in  itself,  after  his  kind  :  and  God  saw  that  it  was 
good."    (Genesis  i.  11,  12.) 

Yes,  it  was  good ;  for  plants  arc  at  once  the  ornaments  of  the 
earth  and  the  means  of  existence  to  the  beings  which  occupy  it ; 
and  this  natural  ornament  the  infinite  goodness  of  the  Creator  has 
diversified  in  a  wonderful  manner,  so  that  no  part  of  the  globe  can 
be  said  to  be  deprived  of  it ;  and,  as  a  natural  consequence,  plants 
have  been  the  theme  of  great  writers  in  all  ages.  Iloraer  has  sung 
their  praise ;  Ilesiod,  Theocritus,  Lucretius,  Virgil,  Horace,  Ovid, 
and  Claudius,  among  the  Latins,  have  described  them  ;  and  poets 
of  all  countries  have  been  inspired  by  them.    Infancy  loves  flowers. 


thejr  are  cbiirming  to  the  young,  and  in  more  advanced  years  we 
salute  them  for  the  remembrances  they  awaken — perhaps  for  graver 
reaBons,  for  who  can  watch  the  annual  return  of  the  leaves  and 
flowers  and  green  herbage  of  sprmg  without  wonder  and  astoniBh- 
mont?  Vegetation,  considered  in  connection  with  the  rest  of 
animated  creation,  leads  to  the  consideration  of  God  the  Creator. 
In  contemplating  the  marvellous  arrangements  which  nde  the 
movctnente  of  life,  in  admiring  the  multiplied  organs  by  moans  of 
which  the  yegotating  functions  are  accomplished,  the  thoughtful 
mind  necessarily  rises  from  Jfatnre  to  its  Creator. 

The  History  of  Plants  which  is  now  submitted  to  the  reader  is 
divided  into  four  partes  ;^ — 

I,  The  Organography  and  Physiology  of  Plants,  comprehending 
under  these  heads  the  description  of  the  essential  organs  which 
enter  into  the  composition  of  vegetables,  and  some  explanations  of 
the  various  functions  performed  by  means  of  these  organs. 

II,  The  Classification  of  Plaut^t^ — namely,  the  principles  upon 
which  the  distribution  of  plants  into  particular  groups  rests ;  and 
along  with  this,  brief  sketches  of  the  lives  of  the  more  eminent 
Botanists  who  have  devoted  themselves  to  this  branch  of  the  study 
of  Plants. 

III,  The  Natural  Families  of  Plants.  In  this  section  the  Editor 
has  departed  from  the  original,  being  desirous  of  giving  as  complete 
a  view  of  the  Vegetable  World  as  his  limited  space  would  permit, 
and  according  to  the  system  of  classification  most  received  where 
the  English  language  is  spoken.  "WTiile  departing  from  his 
arrangement,  however,  the  subjects  which  the  Author  had  selected 
for  more  special  illustration  have  been  preserved.  His  idea  was 
to  make  a  selection  of  the  more  important  families,  describe  a  plant 
which  was  taken  as  a  tj^ie  of  the  order,  and  notice  the  most  pro- 
minent species  belonging  to  the  group,  with  their  properties ;  this 
idea  has  been  adopted  and  considerably  enlarged  upon. 
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lY.  Oeognphical  Difltribation  of  Plants  on  the  surfiioe  of  the  . 
globe — A  frune-work  which  embraces  the  entire  oirde  of  studies 
which  constitute  the  science  of  Botany. 

With  respect  to  the  illustrations^  we  may  mention  that  they  are 
nearly  all  drawn  from  nature.  Those  which  are  connected  with 
Cryptogams  or  Thallogens  are  borrowed  from  the  original  memoirs, 
which  haTO  appeared  in  the  Annals  des  Sciences  NaturaUe.^* 
M.  Faguet  has  in  these  designs  happily  united  the  sentiment  of  the 
artist  with  the  precision  of  the  naturalist 

W.  S.  O. 


CONTENTS. 


PARTI. 


PAGE 

Oboanoouapht,  or  Structure  op 

Plants   1 

The  Root   2 

The  Stem   21 

Of  Euda    61 

Boughs  and  Branches    ...  59 

Of  Leaves   73 

PRBXOMEXA  OP  THB  LiFE  OP  FlaNTS  106 

Exhalation   106 

Rc^spiration   107 

Circulation   Ill 

On  THE  Growth  op  Vegetables.  114 

The  Flower   117 

Iniloresencc   125 


PAGE 

Centripetal  Infloresence ...  126 

The  Calyx   133 

The  CoroUa   137 

The  Stamens   144 

The  Pistil   160 

The  Receptacle   164 

The  Fruft   166 

Dry  Fruits   169 

Fleshy  Fruits   161 

The  Seed   168 

Phenomena  of  Life  in  Plants  .  177 

Fecundation   177 

Germination   189 


PART  II. 


Clarsificatton  op  Plants  .    .    .  193 

Asexual  or  Flowerless  Plants  221 

Sexual  or  Flowering  Plants  .  222 

Thaixogens   223 

Diatomacc;e   22.3 

Fucacea?   233 

Vaucheria   234 

Ceramiacea;   244 

Characeie   245 

Fungals    247 

Mushrooms  (Agarics)     .    .    .  251 

The  Lichens   265 

Aeroguns   270 

Mosses   272 

Filices,  or  Ferns   275 

Rhizogens  '   284 


Endogens,  or  Monocotyledons  .  285 


Glumaceous  Plants    ....  287 

The  NarcisKiils   300 

Orchidacea)   304 

Dirty  ogcns   321 

Gymnogcns    324 

Exogona   333 

Quemals   349 

Garrj-als   361 

Menispermals   361 

Cucurbitals   362 

Papayals   366 

Hypooynous  Exogens    ....  367 

Violals   367 

Cistals   373 

Malvals   377 


viii 


CONTENTS. 


pagt; 

Sapidnales   386 

Gat£iferalo8   388 

Nymphales   389 

Ranunculacene   390 

Borberids   403 

Ericetals   417 

Butaceals   421 

Geranials   427 

Piperalfl    435 

Pbriotnous  Exooens   437 

Ficoids   437 

Rosals   441 

Saxifragals   457 


PAQR 

Rhanmals   458 

G^ntiaiiB   460 

Solanals   463 

Bignonals   479 

Epioynous  Exooens   482 

Campanals   482 

Myrtala   490 

Cactals   492 

Grossals   495 

Cinchonals   497 

Umbcllifers   505 

Asaralfl   513 


Geooraphical   Distribution  of 

Plants   

European  Vegotalion .... 
Asiatic  Vegetation  .... 


PART  III. 

African  Vegetation   ....  534 

516         American  Vegetation     .    .    .  538 

522         Australian  Vegetation   .    .    .  548 

529         Mountain  Vegetation .    .    .    .  551 


FTJLL-PAGE  ILLUSTRATIONS. 

Frontispiece  lb  face  Title. 

Alder-Tree  {Alnm  glutitma)                                                               .  334 

Arborescent  Fern   277 

African  Vegetation  on  White's  Biyer   536 

Ash  Tree  {Fraxinua  excelsior)   466 

Baobab  Tree  {Adanwnia  gigantea)   378 

Brazilian  Forest   545 

Cedar  of  Lebanon   329 

Chesnut  Tree  of  Mount  Etna   358 

Dragon  Tree  {Draccena  draco)   320 

"Elu  {Ulmtts  campcittris)   459 

Gathering  the  Bark  of  the  Cork.  Tree   42 

 Cinchona  Bark  in  Brazil   503 

Indian  Jungle  *.       .    .  532 

Lime  Tree  {Tilia  Enropaa)   384 

Mexican  Cacti   494 

Pagoda  Fig  Tree  {^Ficu^^  religiosa)   13 

PiNUS  Sylyestris   327 

Plane  Tree  {Platamts  orientalis)   346 

QuERCUs  Sessiflora   352* 

Scenery  of  the  Loire   528 

Victoria  Regia  Lily   121 

White  Willow  {Salix  alba)   336 

Walnut  Tree  {Juglatu  regia)   359 


Fig.  1.— Definite  rootretock  of  the  Iris.* 

THE  VEGETABLE  WORLD. 


ORGANOGRAPHY,  OR  THE  STRUCTURE  OF  PLANTS. 

Co3€HiT  a  seed  to  the  earth ;  plant,  for  example,  a  Haricot  bean 
(Fig.  2)  at  the  depth  of  two  inches  in  moist  yegetable  soil,  and  if 
the  temperature  is  between  15°  and  20°  R.,  the  se^i  will  not  be  slow 
to  germinate,  first  swelling,  and  then  bursting  its  outer  skin,  and 

*  JV*  1  u  «n  example  of  Bhizome,  or  nndorground  stem  or  root-stock ;  a,  the 
parent  rootHrtock,  which  has  generated  b,  which  in  its  turn  has  generated  eee;  the 
rootlets  d  oonaist  of  thick  adventitioiis  fibres ;  e,  yonng  root  fibres  from  e,  which 
hare  juat  begun  to  germinate.  This  kind  of  root  is  said  to  be  definite,  because  its 
extent  ia  limited ;  compound,  because  it  consists  of  separate  branches. 
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ORGANOGRAPHY,  OR  THE  STRUCTURE  OF  PLAITTS. 

CoMiiiT  a  seed  to  the  earth ;  plant,  for  example,  a  Haricot  bean 
(Fig.  2)  at  the  depth  of  two  inches  in  moist  yegetable  soil,  and  if 
the  temperature  is  between  15°  and  20°  R.,  the  seed  will  not  be  slow 
to  germinate,  first  swelling,  and  then  bursting  its  outer  skin,  and 

*  JV*  1  u  *n  example  of  Bhizome,  or  nndorground  stem  or  root-stock ;  a,  the 
parent  root-stock,  which  has  g^erated  b,  which  in  its  turn  has  generated  ece;  the 
xootlflts  d  consist  of  thick  adventitious  fihres ;  e,  young  root  fibres  from  e,  which 
hare  just  begun  to  germinate.  This  kind  of  root  is  said  to  be  definite,  because  its 
extent  is  limited ;  compound,  because  it  consists  of  separate  branches. 
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by  this  admirable  arrangement  of  nature  permitting  ns  to  contem- 
plate the  wonderful  results,  but  without  as  yet  enabling  us  to 

comprehend  the  strange  mystery. 
A  vegetable  in  miniature,  the  coun- 
terpart of  the  first,  will,  after  a 
time,  slowly  reveal  itself  to  the  ob- 
server ;  in  the  mean  time  two  parts, 
Yi8.2.-iimic(^\jesn(phaseoiuMvuiffaris).  ^^^y  distinct,  make  their  appear- 
ance: one,  yellowish  in  colour,  already  throwing  out  slender 
fibrous  shoots,  sinks  farther  into  the  soil — this  is  the  racine 
radicle  or  root ;  the  other,  of  a  pale  greenish  colour,  takes  the 
opposite  direction,  ascends  to  the  surface,  and  rises  above  the 
ground — this  is  the  stem. 

Let  us  consider  at  first,  in  a  general  manner,  this  root  and  stem, 
with  their  functions.  They  are  the  essential  organs  of  vegetation, 
without  which,  when  we  have  excepted  certain  vegetables  of  an 
inferior  order,  plants,  decorated  with  leaves  and  flowers,  cannot 
•exist. 


1.  The  Roar. 


The  design  of  the  Creator  of  the  world  seems  to  have  been  to 
embellish  and  make  beautiful  all  which  was  to  be  exposed  to  our 

eyes,  while  that  which  was  to  be 
hidden  was  left  destitute  of  grace 
or  beauty.  Leaves  suspended  from 
their  branches  balance  themselves 
gracefully  in  the  breathing  air; 
the  stems,  branches,  and  flowers 
are  the  ornament  of  the  landscape, 
and  satisfy  the  eye  with  their 
beauty  ;  but  the  root  is  without  colours  or  brilliancy,  and  is  usually 
of  a  dull  uniform  brown,  and  performs  in  obscurity  functions  as 
important  as  those  of  stem,  branches,  leaves,  or  flowers.  Yet  how 
vast  the  dilBTerence  between  the  verdant  top  of  a  tree,  which  rises 
graceM  and  elegant  into  middle  air — not  to  speak  of  thfi  flower 
it  bears :  and  the  coarse  mass  of  its  roots,  divided  into  tortuous 
branches,  without  harmony,  without  symmetry,  and  forming  a 


Fig.  3.~Haricot  bean  germinating. 
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tangled,  disordered  mass  !  These  organs,  so  little  favoured  in  their 
appearance,  have,  however,  very  important  functions  in  the  order 
of  vegetable  action. 

The  general  form  of  roots  is  conical,  the  thicker  part  being  termed 
the  caudex  or  stock;  the  tender  and  delicate  point  of  the  cone,  from 
its  soft  yielding  substance,  the  spongiola  ;  the  thread-like  filaments 
it  throws  out  in  all  di- 
rections are  the  febrillay 
which  is  somewhat  in- 
flated, and  consists  of 
a  series  of  small  cells, 
the  ducta  of  which  con- 
vey the  food  of  the 
plant  from  the  spon- 
gioUes  to  the  caudex 
of  the  root.  Besides 
this  ftmction,  it  is  now 
pretty  well  established 
that  the  spongioUes 
possess  the  power  of 
ejecting  effete  or  dele- 
terious matter,  and  on 
this  property  of  plants 
cxiltivators  of  the  soil 
formed  the  system  of 
rotation  cropping ;  that 
which,  in  course  of 
time,  renders  the  soil 
unfit  for  one  crop  until 
it  is  renovated,  being 
harmless,  if  not  bene- 
ficial, to  others. 

But  all  roots  are  not 
planted  in  the  soil. 
There  are  some  plants 

which  take  root  in  water,  as  the  Duck- weed  {Lemna),  Fig.  5,  whicli 
never  touches  the  earth.  Others  nourish  themselves  on  the  tissues 
of  other  plants,  as  the  Misletoe,  a  singular  parasitic  plant,  which 
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forms  tufts  or  branches  of  a  delicate  pale  green,  attaching  itself 
to  apple-trees,  poplars,  and  a  number  of  other  trees.  Some  roots 
appear,  moreover,  to  have  no  other  fimction  than  to  fix  the  plants 
to  the  soil :  they  seem  to  contribute  nothing  to  their  nourishment. 

In  the  Museum  of  Natural  History  of  Paris, 
there  has  been  for  some  years  a  magni- 
ficent Peruvian  cactus,  of  an  extraordinary 
height,  which  has  been  growing  vigorously, 
throwing  out  enormous  branches  with  great 
rapidity.  Its  roots  are  shut  up  in  a  box 
of  forty  inches  square,  filled  with  earth, 
which  has  never  been  renewed  and  never 
watered.  It  is  therefore  evident  that  in 
this  case  the  roots  have  little  to  do  with 
the  nourishment  of  the  plant.  Other  in- 
stances confirm  these  inferences.  "  In  this 
coimtry,  where  six  months  passes  without 
a  drop  of  rain  falling,"  says  Auguste  de 
St.  Hilaire,  "  I  have  seen,  during  the  dry 
season,  cactuses  covered  with  flowers,  main- 
taining themselves  on  the  burning  rocks 
by  the  aid  of  a  few  weak  slender  roots, 
which  sink  into  the  dried-up  h\mius  which 
has  found  its  way  into  the  narrow  clefta  of 
the  rock."    Nevertheless,  most  plants  are 

/•V.  6.— Duck-weed  (^na).  •  i    j    x        i  x     x  xi-  "L  xi.  • 

nourished,  to  a  large  extent,  through  their 
roots.  Other  plants,  as  the  Screw-pine  {pandanus),  and  the 
Mangrove-tree  {rhizophorUy  root-bearer,  from  its  habit  of  emitting 
roots  from  the  stem,  which  descend  imtil  they  reach  the  ground, 
when  they  bury  themselves  in  the  soil), — these  are  sometimes 
called — not  very  correctly  however — aerial  roots. 

The  multiplication  of  roots  takes  place,  sometimes  by  their 
elongation  and  thickening,  as  in  the  Carrot,  Turnip,  and  Beet 
(Fig.  6).  When  short  and  slender,  natural  rootlets,  named  radi- 
cleSf  are  emitted,  or  rootlets  which  accompany  the  descending 
body ;  this  is  the  tap-root.  Sometimes  the  root  is  entirely  com- 
posed of  axilSy  more  or  less  numerous,  and  nearly  of  the  same  size, 
which  unite  at  the  collum,  or  point  of  juncture,  of  the  stem  and 
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candex.  This  is  the  fasciculated  root,  of  which  the  Melon  (Fig.  7), 
the  Wheat-planty  the  Lily,  and  the  Palms  are  examples. 


Fig.      Tap-root  of  the  Beet.  Fig.  7.— Fasciculated  root  of  Melon. 


This  difference  in  the  structure  and  constitution  of  the  root 
must  be  taken  into  consideration  under  a  great  number  of  circum- 
stances. The  old  Fir-tree  firmly  anchored  in  the  ground  by  its 
deep  and  spreading  roots,  braves  the  most  violent  storms,  and  even 
on  the  mountain- top  resists  the  most  terrible  tempests.  But  the 
Fan-palm,  whose  fasciculated  roots,  spread  themselves  horizontally 
in  the  sand,  is  overthrown,  beaten  down  by  the  wind,  when  it  has 
reached  the  height  of  five  or  six  feet.  If  the  stem  of  this  palm 
be  artificially  supported,  it  may  attain,  even  in  our  climate,  to  a 
height  of  fifty  or  sixty  feet.  In  front  of  the  great  amphitheatre 
in  the  Museum  of  Natural  History  at  Paris,  two  Fan-palms  thus 
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by  this  admirable  arrangement  of  miture  permitting  ua  to  oontem- 
plate  the  wonderful  results,  but  without  a»  yet  enabling  us  to 

comprehend  the  strange  mystery. 
A  Togctable  in  miniature,  the  coun- 
terpart of  the  first,  will,  after  a 
time,  slowly  rereal  itaelf  to  the  ob- 
server ;  in  tho  mean  time  two  parts, 
Fig.a.-HaiicotbeM(i'^w»trir;p«i^).  ^^^y  distinct,  make  their  appear- 
ance: one,  yellowish  in  colour,  already  throwing  out  slender 
fibroua  shoots,  sinks  farther  into  the  soil — this  is  the  racine 
radicle  or  root ;  the  other,  of  a  pale  greenish  colour,  takes  the 
opposite  direction,  ascends  to  the  surface,  and  rises  above  the 
ground — this  is  the  stem. 

Let  U9  consider  at  firsts  in  a  general  manner,  this  root  and  stem, 
with  their  functions.  They  are  the  essential  organs  of  vegetation, 
without  which,  when  we  have  excepted  certain  vegetables  of  an 
inferior  order,  plants,  decorated  with  leaves  and  flowers,  cannot 
exist. 
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The  design  of  the  Creator  of  the  world  seems  to  have  been  to 
<ymbellish  and  make  beautiful  all  which  was  to  be  exposed  to  our 

eyes,  while  that  w^hich  was  te  be 
hidden  was  left  destitute  of  grace 
or  beauty.  Leaves  suspended  from 
their  branches  balance  themselves 
gracefully  in  the  breathing  air; 
the  stems,  branchesj  and  flowers 
are  the  ornament  of  the  landscape, 
and  satisfy  the  eye  with  their 
beauty  ;  but  the  root  is  without  colours  or  brilliancy,  and  is  usually 
of  a  dull  uniform  brown,  and  performs  in  obscurity  functions  aa 
important  as  those  of  stem,  branches,  leaves,  or  flow^era.  Yet  how 
vast  the  difference  between  the  verdant  top  of  a  tree,  which  rises 
graoeM  and  elegant  into  middle  air — not  to  speak  of  the  flower 
it  bears :  and  the  coarse  mass  of  its  roots,  divided  into  tortuous 
branches^  without  harmony,  without  sjTmnetry,  and  forming  a 
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ianjB[l«<l^  disordered  mass  !  These  organs,  eo  little  favoured  in  their 
ii{^iear&Dce,  have,  however,  very  important  functions  in  the  ortler 
of  Ti!getaHe  action. 

The  general  form  of  roots  m  conical,  the  thicker  part  being  t4?.rmed 
iha  eamJfX  or  stock ;  the  tender  and  delicate  point  of  the  cone,  from 
tt0  aolt  yielding  ftubstance,  the  sponffiola ;  the  thi*ead4ike  filaments 
it  tluowi  out  in  all  di- 
iwiionii  arethe febrilia, 
which  is  somewhat  in- 
Anted^  and  consists  of 
m  teries  of  small  celk, 
tlie  AmtA  of  which  con- 
Tej  the  food  of  the 
plant  from  the  epon- 
gjoU««  to  the  c4itidex 
of  tlie  root.  Besides 
this  ftuiction,  it  is  now 
pretty  well  established 
thmt  the  spongiolles 
poiicoe  the  power  of 
qiietiiig  effisio  or  dele- 
iimoim  matter,  and  on 
this  property  of  plants 
cultivators  of  the  tsoil 
formed  the  ftvetem  of 
Kftt^don cropping;  that 
wbich,  in  course  of 
timi\  reiiders  the  soiJ 
tmiit  for  one  crop  until 
it  is  renovated,  bt*ing 
harmlaiiif  if  not  hene- 
fieiili  to  others. 

BqI  all  root«  are  not 
pknted  in  the  soil 
Tbm  are  some  plants 
which  take  root  in  water,  as  the  Duck- weed  (Lemna),  Fig.  5,  which 
never  touches  the  e^irth.  Others  nourish  themselves  on  the  tissues 
of  other  plants^  m  the  Mialetoe,  a  singular  parasitic  plant,  which 
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t  rjui-[ialni  &l  liie  entrance  of  the  Aja^thcayfe  at  Ibe 


supportied  rear  their 
lofty  heacU,  charged 
with  their  fan-like  txift 
of  leaves  (Fig,  8)* 

Some  acquaintance 
with  the  foim  of  roat« 
will  soon  find  ita  prac- 
tical use«*  In  watering 
a  plants  it  is  neceasary 
to  pour  in  the  watei"  at 
the  foot  of  the  stem,  if 
it  is  tap-rooted  ;  on  the 
contmrj^  if  the  root  is 
fasciculated,  it  should 
be  poured  out  at  some 
distance  from  the  stem, 
in  order  that  the 
spreading  roots  may 
receive  the  ben^t  of 
the  water.  In  the 
cultivatioa  of  plants 
we  manure  the  sur- 
face of  the  soil,  or  of 
the  deeper  beds,  ae- 
cording  as  the  plant 
has  tap  roots  or  fas* 
ciculated  roots.  In 
scientific  famiing  a 
plant  vnih  fasciculated 
roots  which  exhausts 
the  soil  on  the  surface, 
is  succeeded  by  a  plant 
with  a  tap  root,  which 
seeks  it  nourishment 
at  a  greater  depth  in 
:  the  soil. 

This  diversity  in  the 
structure  of  roots  is  not 
the  work  of  chance. 
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but  the  result  of  design.  The  composition  of  the  soil  varies 
singularly  in  diflferent  parts  of  the  globe.  In  order  that  every 
point  of  the  sur£Eu;e  of  the  earth  should  be  covered  with  vegeta- 
tion, and  that  no  part  of  it  should  be  without  that  incomparable 
adornment,  roots  must  take  very  varying  shapes  in  order  to 
accommodate  themselves  to  these  varieties  in  the  composition  of 
the  soil.  In  one  place  the  soil  is  hard  and  stony,  heavy  or  light^ 
formed  of  sand  or  clay  ;  in  another  it  is  dry  or  moist ;  elsewhere  it 
is  exposed  to  the  heat  of  a  burning  sun,  or  swept,  on  the  heights, 
by  the  violence  of  the  winds  and  atmospheric  currents ;  sometimes 
it  is  sheltered  from  these  movements  of  the  wind  in  the  depth  of 
some  warm  valley.  Hoots,  hard  and  woody,  separated  into  strong 
ramifications,  yet  finely  divided  at  their  terminations,  are  requisite 
for  mountain  plants,  whose  roots  are  to  live  in  the  midst  of  rocks 
or  between  the  stones,  in  order  that  they  may  penetrate  between 
the  chinks  of  the  rocks,  and  cling  to  them  with  sufl&cient  force  to 
resist  the  violence  of  hurricanes  and  other  aerial  tempests.  Straight 
tap-roots  and  slightly  branching  plants  are  fit  for  light  and  per- 
meable soils.  They  would  not  suit  close,  clayey,  and  shallow  soils. 
Such  districts  are  suitable  for  plants  whose  roots  stand  horizontally 
just  under  the  surface  of  the  soil. 

These  considerations  are  of  great  importance  to  the  cultivator, 
who,  if  he  would  propagate  plants  successfully,  must  carefully 
study  the  nature  of  the  soil,  and  choose  for  his  experiments  plants 
having  roots  adapted  to  it. 

Two  modifications  may  be  foimd  in  the  two  classes  of  roots  of 
which  we  have  been  speaking.  It  sometimes  happens  that  these 
roots  form  themselves  into  masses  more  or  less  voluminous,  full  of 
nutritive  matter,  which  is  destined  to  nourish  the  plant  or  to 
favour  its  increase.  Common  examples  of  this  structure  are  pre- 
sented to  us  by  the  Orchis  mascula  of  our  meadows  and  woods,  the 
Anemone,  Ranunculus,  and  Dahlia  of  our  flower  gardens.  These 
roots  are  called  tuberous  when  they  take  the  form  of  the  roots  of 
the  Dahlia  (Fig.  9),  or  tuhero-fhrms  when  they  take  the  form  of 
those  of  the  Orchis  (Fig.  10). 

These  enlargements  of  the  root  have  a  special  use  in  the  life  of 
the  plant.  It  is  their  function  to  accumulate,  in  the  lower  part 
of  the  vegetable,  supplies  of  nutritive  matter,  consisting  chiefly 
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of ficiday  whose  purpose  is  to  aid  in  the  development  of  the  plant 
during  a  certain  period  of  its  existence. 

Plants  derive  their  principal  nourishment  horn  their  roots. 
We  should  then  naturally  be  led  to  think  that  the  bulk  of  the 


Fig.  9.— Tuberous  root  of  the  Dahlia.  Fig.  10.— Tubero-flbrous  root  of  Owhis  maaculata. 


roots  would  be  always  in  proportion  to  the  size  of  the  stem  and 
branches  of  a  plant.  This  is  generally  true  for  the  same  species  ; 
we  know,  for  instance,  that  the  more  numerous  the  branches 
of  an  Oak  are,  the  more  abimdant  are  its  roots ;  more  than  this, 
it  is  known  that  the  strongest  roots  in  the  oak  correspond  with  its 
strongest  branches.  But  if  we  turn  from  one  species  of  plant  to 
another,  we  find,  not  without  surprise,  that  the  roots  of  the  palms 
and  pines  bear  little  proportion  to  their  height;  whilst  some 
plants,  such  as  Lucerne,  Bryony,  and  Ononis  (Cammock),  are  pro- 
vided with  enormous  roots  in  proportion  to  the  small  dimensions 
of  their  stems. 

If  roots  do  not  show  in  their  ramifications  the  same  regular  and 
xmvarying  arrangement  that  we  see  in  leaves  and  boughs,  the  cause 
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is  not  difficult  to  understand.  In  the  bosom  of  the  earth  they 
meet  with  obstacles  which  leaves  and  branches  never  meet  with  in 
the  air.  The  latter  consequently  spread  freely  in  every  direction, 
whilst  roots  are  incessantly  stopped  by  all  sorts  of  obstacles. 
They  are  constantly  cramped  in  their  lengthening  or  thickening, 
and  are  forced  to  turn  aside  from  the  course  which  they  ought 
naturally  to  foUow,  and  obliged  to  twist  round  to  surmount  the 
impediments  opposed  to  them  by  the  unequal  hardness  of  the  soil, 
the  presence  of  walls,  rocks,  or  of  other  roots.  From  these  causes 
arise  the  deformities  which  we  notice  in  their  outward  structure, 
and  the  nimierous  windings  observable  in  their  branches. 

The  manner  in  which  roots  succeed  in  overcoming  obstacles  has 
always  been  a  subject  of  surprise  to  the  observer.  The  roots  of 
trees  and  shrubs,  when  cramped  or  hindered  in  their  progress, 
have  been  observed  to  exhibit  considerable  mechanical  force, 
throwing  down  walls  or  splitting  rocks;  and  in  other  cases 
clinging  together  in  bunches,  or  spreading  out  their  fibres  over 
a  prodigious  space,  in  order  to  follow  the  course  of  a  rivulet  with 
its  friendly  moisture.  Who  has  not  seen  with  admiration  how 
roots  will  adapt  themselves  to  the  special  circiraistances  of  the  soil, 
dividing  their  filaments  in  a  soil  fit  for  them  almost  to  infinity, 
elsewhere  abandoning  a  sterile  soil  to  seek  one  farther  off*,  which 
is  favourable  to  them ;  and  as  the  groimd  was  more  or  less  hard, 
wet  or  dr}%  heavy  or  light,  sandy  or  stony,  varying  their  shapes 
accordingly  ?  We  are  compelled  to  acknowledge  that  there  is  in 
these  selections  made  by  roots  a  true  manifestation  of  vital 
instinct. 

Duhamel,  a  botanist  of  the  last  century,  relates,  that,  wishing 
to  preserve  a  field  of  rich  soil  from  the  roots  of  a  row  of  elms 
which  would  soon  have  exhausted  it,  he  had  a  ditch  dug  between 
the  field  and  the  trees,  in  order  to  cut  the  roots  off  from  it.  But 
he  saw,  with  surprise,  that  those  roots  which  had  not  been  severed 
in  the  operation  had  made  their  way  down  the  slope  so  as  to  avoid 
meeting  the  light,  had  passed  under  the  ditch,  and  were  again 
spreading  themselves  over  the  field.  It  was  in  reference  to  an 
occurrence  of  this  kind  that  Bonnet,  the  Swiss  naturalist,  said 
that  it  was  sometimes  difficult  to  distinguish  a  cat  from  a  rose 
tree     a  quaint,  if  not  a  witty  remark. 
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Hitherto  we  have  occupied  ourselves  in  considering  the  roots  con- 
stituting the  descending  and  normal  system  of  vegetation.  There  are, 

however,  some  roots 
which  are  developed 
along  the  stem  itself. 
Organs,  supplemen- 
tary in  some  sort, 
they  come  as  helps 
to  the  roots  properly 
so  called,  and  re- 
place them  when 
by  any  cause  they 
have  been  destroyed. 
In  the  Wheat-plant, 
the  Dog's-grass 
(Fig.  11),  and  in 
general  in  all  plants 
of  the  grass  family, 
the  lower  part  of 
the  stem  gives  rise 
to  supplementary 
roots,  to  which  these 
common  field  plants 
owe  a  portion  of 
their  vigour  and 
their  resistance  to 
the  causes  which 
would  destroy  them 
(Fig.  11). 

In  the  Primrose 
(Primtda)  both  the 
principal   and  the 
secondary  roots 
which  spring  from 
it  perish  after  some 
years  of  growth.    But  the  adventitious  roots  (Fig.  12)  springing 
from  the  lower  part  of  the  stalk  prevent  the  plant  from  dying. 
In  the  tropical  forests  of  America  and  Asia,  the  YaniUa^  whose 


Fig.  11.— Adventitious  roots  of  the  Couch-grass,  Agrop^um  rtpem. 
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fruit  is  BO  sought  after  for  its  sweet  aroma,  twines  its  slender  stem 
round  the  neighbouring  trees,  forming  an  elegant,  flexible,  and 


Fig.  12.— Adventitious  roots  of  the  Primroee. 


aerial  garland,  at  once  a  grateful  and  pleasing  ornament  in  these 
vast  solitudes.  The  underground  roots  of  the  vanilla  woiJd  not 
be  sufficient  for  the  nutriment  of  the  plant,  and  the  rising  of  the 
nourishing  sap  would  take  place  too  slowly.  But  nature  has  pro- 
\ided  for  this  inconvenience  by  the  adventitious  roots  which  the 
plant  throws  out  at  intervals  along  its  stem.  Living  in  the  warm 
and  humid  atmosphere  of  tropical  forests,  the  stronger  shoots  soon 
reach  the  ground,  and  root  themselves  in  the  soil.  Others  float 
freely  in  the  atmosphere,  inhaling  the  humidity  and  conveying  it 
to  the  parent  stem.  All  these  processes  may  be  observed  in  ftill 
operation  in  many  well-ordered  conservatories. 

A  grand  tree,  the  Pagoda  Fig-tree  {Ficus  religiosa),  adorns  the 
landscape  of  India,  and  presents  the  most  remarkable  develop- 
ment of  adventitious  roots.  When  the  parent  stem  has  attained 
the  height  of  some  fifty  or  sixty  feet,  it  throws  out  its  lateral 
branches  in  every  direction,  and  each  branch  in  its  turn  throws 
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out  adventitious  roots,  which  descend  perpendicularly  m  long 


Wig.  15.— Ooninnrftlvfy  of  the  Jardln  6m  PUatet.  pArk »  wirli  ihtt  clisahing  iwitf  at  Ihe  VoDiUa. 

elender  shoots  till  they  reach  the  ground.  ^Vhcn  they  have  rooted 
themselres  in  the  soilj  they  increase  rapidly  in  diameter,  and  soon 
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fonn  around  the  parent  stem  thousands  of  columns,  which  extend 
their  ramifications,  each  throwing  out  new  lateral  branches  and 
new  adventitious  roots.  The  natives  love  to  build  their  temples 
in  the  intervals  left  between  these  roots  of  the  wild  fig,  which, 
when  they  penetrate  the  soil,  resume  the  functions  of  true  roots. 
The  famous  Banyan-tree  on  the  Nerbuddah  is  said,  by  the  late 
Professor  Forbes,  to  have  300  large  and  3,000  smaller  roots — aerial 
roots,  as  they  are  sometimes  called.  It  is  capable  of  sheltering 
3,000  men,  and  thus  forms  one  of  the  marvels  of  the  vegetable 
world.  It  is,  in  short,  a  forest  within  a  forest.  (Plate  I.)  This  is 
the  celebrated  Banyan-tree  whose  seeds  are  said  to  be  so  cooling 
and  alterative. 


Fig.  14.— Ventitioufl  roots  of  the  Ivy. 


The  stem  of  the  Ivj^  {Hedera  helix)  is  furnished  with  root-like 
processes  or  suckers,  which  seem  to  have  no  other  function  thau 
that  of  mechanically  supporting  the  plant  (Fig.  14).    By  insinu- 
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ating  their  spurs  mto  the  bark  of  trees  or  on  the  surface  of  a  wall^ 
they  support  the  plant,  but  without  nourishing  it.* 

There  is  one  family  of  plants,  the  CtiscutacecBy  which  are,  above 

all  others,  parasitic. 
They  will  grow  on 
almost  any  plant  they 
can  lay  hold  of,  pro- 
ducing in  the  autumn 
abundance  of  sweet- 
scented  flowers,  but 
the  plants  to  which 
they  have  attached 
themselves  find  their 
sap  resistlessly  drawn 
from  them.  The 
Dodder  (Ctiscuta  Eu- 
ropcBo),  Fig.  15,  is  an 
example  where  the 
suckers  form  true 
nourishing  roots. 

The  fundamental 
property  of  roots  in  a 
physiological  point  of 
view,  is  their  constant  endeavour  to  bury  themselves  in  the  earth. 
They  seem  to  shun  the  light  of  day,  and  this  tendency  is  to  be 
remarked  from  the  very  first  moment  of  the  root  showing  itself 
in  the  germinating  seed.  It  is  a  tendency  so  decided  and  appears 
so  inherent  in  the  life  of  all  vegetables,  that  if  we  try  to  go 
contrary  to  it — ^if,  for  example,  we  reverse  a  germinating  seed, 
placing  it  with  the  root  upwards — the  root  and  the  stem  will  twist 
round  of  themselves ;  the  stem  will  stretch  upwards,  and  the  root 
will  bury  itself  in  the  ground. 

We  can  convince  ourselves,  by  a  very  simple  experiment,  of  the 
natural  inclination  which  stems  have  to  seek  the  light  of  day,  and 

*  This  assertion  may  be  doubted :  it  is  no  unusual  thing  to  plant  ivy  on  a  damp 
wall,  and  the  invariable  result  is  to  dry  up  the  moisture.  Who  has  not  soon,  with 
regret,  some  noble  ash-tree  covered  with  ivy,  in  whose  embrace  it  is  rapidly  yielding 
up  its  life  ?  Surely  in  those  instances  each  adventitious  root  is  draining  the  stem  or 
wall  to  which  it  is  attached  of  ita  sap,  and  transferring  it  to  ita  own  veins.  —Ed. 


Fig.  15.— Suckers  of  the  Dodder  plant. 


which  roots  have  to  avoid  it.  In  a  room  lighted  by  Bingle 
wmdow,  place  a  few  gemiLnating  miistard  seedjs  on  a  piece  of 
cotton,  and  let  it  float  on  water  in  a  vesseL  It  wiU  soon  be  seen 
that  the  small  roots  point  towards  the  dark  part  of  the  room,  while 
th©  Btalkleta  bend  over  to  meet  the  rays  of  light  coming  from  the 
window. 

What  can  be  the  cause  which  determines  this  natural  and 
mTiiieible  tendency  of  roots  towards  the  interior  of  the  earth  ?  la 
it  that  they  would  avoid  the  Light  because  its  action  might  be 
LiijuHoud  to  tbem  ?  Do  they  seek  for  moisture  ?  The  two  follow- 
ing experunent8  will  assist  the  reader  to  answer  these  questions. 

Place  a  few  seeds  upon  a  wet  spon^  contained  in  a  glass  tube^ 
and  light  the  apparatus  from  --^^ 
below.  ^irben  the  plant 
ahall  have  gemunated^  and 
pOAhed  out  roots  and  root- 
k4s»  they  will  appear  as  re* 
presented  in  Fig.  16;  the 
stoall  fibres  descend  towards 
the  lower  part  of  the  tube, 

and  consequently  towards 
the  light,  in  obedience  to 

their  natural  tendency. 
Therefore  roots  do  not  bury 

tbeiEiseKes  in  the  ground  to 

ftroid  the  light,  for  in  this 

esperimeut  it  is  precisely 

towafds  the  light  that  they 

taka  Iheir  course. 

Take  a  box  whose  bottorn 

is  pierced  with  holes,  as  rc- 

preiented  in  Fig.  17,  and 

fin  it  with  mould ;  place  a 

few  kidney  beans  in  these 

holeSj  and  suspend  the  appa- 

imtuji  in  the  open  air*  The 

TDoU  will  not  ascend  in  order  to  seek  the  humid  ejirth.  Obedient 

to  Ibe  inflexible  law  which  guides  them,  they  will  be  found  to 


Fig  la  — Tulje  expi>rinn;iiL 
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descend  through  the  holes  in  the  box  into  the  dry  air,  in  which 
they  will  soon  be  dried  up.  It  is  not  moisture  therefore  that 
roots  seek  after. 

It  has  been  suggested  that  the  action  of  gravitation  would  take 


fig.  17.— Box  experiment 


some  part  in  the  guidance  of  the  roots.  This  is,  in  fact,  the 
apparent  tendency  of  the  following  experiments. 

Beans  have  been  made  to  germinate  when  placed  on  the  circum- 
ference of  an  iron  or  wooden  wheel  surrounded  with  moss,  so  as 
to  maintain  the  moisture  of  the  seeds,  and  holding  little  troughs 
full  of  moiJd,  open  on  two  sides  (Fig.  18) ;  the  wheel  being  put 
in  motion  in  a  vertical  direction  by  a  current  of  water  and  made  to 
describe  many  revolutions  in  a  nunute.  In  consequence  of  this  rotary 
movement,  producing  the  particidar  force  known  in  mechanics  as 
centrifugal  force,  the  action  of  gravitation  being  as  it  were  anni- 
hilated, and  the  sprouting  seed  removed  from  its  influence,  and 
subjected  to  centrifugal force  only  ;  now  see  what  occurs.  The  small 
rootlets,  which  in  ordinary  circumstances  woiJd  be  directed  upwards, 
that  is  to  say,  in  a  direction  inverse  to  the  action  of  gravitation. 
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now  turn  themselveB  in  the  direction  inverse  to  centrifugal  force,  or 
towards  the  centre  of  the  wheel.  The  rootlets,  whi6h,  under 
ordinary  circumstances, 
would  bury  themselves 
in  the  earth,  and  in  the 
direction  required  by 
the  laws  of  gravitation, 
in  reality  now  point  in 
the  direction  of  the^ 
force  which  has  taken 
the  place  of  gravita- 
tion. 

This  curious  experi- 
ment, carried  out  for 
the  first  time  by  Mr.  J. 
A.  Enight,  a  former 
president  of  the  Royal 
Horticultural  Society, 
has  been  repeated  and 
modified  in  France 
by  the  ingenious  na- 
turalist, Dutrochet.  He 
replaced  the  vertical  wheel  by  a  horizontal  one,  the  force  of 
gravitation  acting  constantly  on  the  same  points  of  the  germinating 


Fig.  18.— Knight's  Vertical  Whe«l  experiment. 


Fig.  19.— Knight's  Wheel  turning  horizontally. 


seed ;  but  as  this  seed  is  exposed  at  the  same  time  to  the  action 
of  centrifugal  force,  produced  by  the  movement  of  the  wheel,  the 
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rootlets  follow  an  intermediate  direction  between  a  vertical  one, 
which  would  bo  determined  by  the  power  of  gravitation,  and  a 
horizontal  one,  resulting  from  centrifugal  force.  As  the  move- 
ment communicated  to  the  wheel  is  increased  in  rapidity,  the 
angle  made  by  the  root  with  the  plane  of  the  wheel  becomes  more 
acute  also.  When  in  a  line  with  the  wheel,  the  root  is  hori- 
zontal, and  its  direction  outside  the  wheel. 

The  influence  of  gravitation  in  directing  the  course  of  the  root 
is  put  beyond  doubt  by  these  curious  experiments. 

It  must,  however,  be  acknowledged  that  all  is  not  mechanical 
in  this  tendency  of  roots  to  bury  themselves  in  the  earth.  There 
exists  beyond  any  doubt  a  real  organic  faculty  belonging  to  the 
living  plant. 

If  we  compare  a  transverse  section  of  the  stem,  with  one  cut 
from  the  root  of  one  of  our  forest  trees,  the  difference  between 
the  two  parts  of  the  vegetable  amounts  to  very  little.  The  exte- 
rior of  the  root  is  covered  with  a  bark,  very  similar  to  that  on 
the  trimk  of  the  tree,  only  the  parenchyma^  or  cellular  tissue,  is 
never  green  in  roots.  The  interior  is  a  woody  cylinder,  composed 
of  fibres,  vessels,  and  medullary  rays.  Wood,  therefore,  forms 
the  central  portion  of  the  root,  which  is  almost  always  unprovided 
with  the  kind  of  vessel  known  by  the  name  of  duct,  or  traxJiecd^ 
It  is  chiefly  in  this  last  particiJar  that  the  root  varies  from  the 
stem  as  regards  its  structure.  When  considering  the  stem  in  the 
next  chapter,  we  shall  get  to  understand  these  woody  fibres  and 
medullary  rays. 

Roots  increase  their  growth  at  their  extremities  only.  These 
extremities  are  always  fresh,  and  always  furnished  with  porous 
and  soft  cellular  tissues,  the  Jibrilla,  and  their  terminal  point  the 
spongiala,  whose  function  is  the  absorption  of  the  liquids  or  gases 
which  are  destined  to  penetrate  into  the  interior  of  the  vegetable. 
This  absorption  is  facilitated  and  increased  by  means  of  the  fine 
elongated  hair-like  fibres  attached  to  all  roots.  Fig.  20  represents 
the  terminal  "part  of  a  root,  as  seen  in  the  microscope.  The  true 
seat  of  absorption  is  not  situate,  as  one  might  suppose,  at  the 

*  One  of  the  many  striking  analogies  \vhich  exist  in  the  stracture  of  animals  and 
vegetables.  The  tracheae  of  insects  very  closely  resembles  the  yegetable  spiral  duct. 
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extremity  of  the  radicle,  that  is  to  say,  at  the  points,  but  rather 
at  a  certain  distance  from  the  end,  in  the  part  marked  in  the 
engraving  by  the  letter  o. 

The  material  which  these  organs  take  up  from  the  soil  in  order 
to  pass  them  into  its 
system  must  either  be 
gaseous  or  liquid.  Solid 
bodies  however  attenu- 
ated, or  however  sub- 
divided, even  when  held 
in  suspension  in  water, 
cannot  penetrate  into 
the  infinitely  narrow 
channels  which  the  ex- 
tremities of  the  root- 
fibres  present.  All 
substances  so  absorbed 
must  therefore  be  in  a 
state  of  chemical  dis- 
solution in  the  water. 
The  more  important  of 
these  substances  for  the  purposes  of  vegetation  arc  the  salts  of 
potassium,  of  soda,  of  lime,  ammoniacal  compounds,  and  carbonic 
acid  gas  dissolved  in  water. 

But  what  is  the  mysterious  power  which  produces  the  operation 
of  absorption  in  plants,  this  operation  by  which  a  liquid  from 
the  exterior  enters  and  traverses  an  organ  already  gorged  with 
liquids  ?  Botanists  have  now  agreed  that  this  result  is  due  to 
the  triple  influence,  to  the  successive  or  combined  action  of 
endosmose  of  capillary  attraction  and  a  determinate  attraction  in 
the  leaves.    Let  us  explain  ourselves. 

Take  a  small  vessel,  a.  Fig.  21,  foi-med  of  animal  or  vegetable 
membrane,  containing  sugared  or  gummed  water,  and  plimge  this 
vessel  into  another  containing  pure  water.  The  liquid  gum  con- 
tained in  the  small  vessel  will  be  hea\'ier  than  the  pure  water  which 
surrounds  it.  This  unequal  density  creates  immediately  a  double 
current  across  the  walls  of  the  vessel ;  the  pure  water  flows  towards 
the  denser  gum  water,  while  the  other  flows  in  the  opposite  direc- 

c  2 
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tion,  the  least  dense  Kquid  passing,  however,  more  rapidly  than  the 
other ;  and  if  we  adapt  a  vertical  tube  to  the  vessel,  b,  we  see  it 
gradually  rising  in  the  tube.  This  curious  result  is  called  Endos- 
mose  by  chemists.  This  phenomenon,  which  has  been  carefully 
studied  by  chemists  and  botanists,  is  visibly  in  action  in  the  vital 
functions  of  plants.     The  fibrous  extremities  of  vegetables  are 

filled  with  liquids  and 
saccharine  matter  heavier 
than  the  water  which  sur- 
rounds it  in  the  soil.  By 
the  phenomenon  of  Endos- 
mose  the  infiltration,  or 
passage  of  water  through 
the  thin  cellular  exterior 
tissues  takes  place ;  thence 
the  water  rises  up  through 
the  interior  vessels  of  the 
plant,  as  we  have  seen  it  rise 
in  the  tube  of  the  Endos- 
mometer.  In  this  manner 
the  first  movement  of 
ascension  is  produced. 

But  the  mere  power  of 
endosmose  would  not  force 
the  foreign  fluids  very  far 
up  into  the  vessels  of  the 
plant.  A  second  force 
p  which  here  intervenes  sin- 
gularly accelerates  their 
upward  progress.  When  a 
liquid  has  begun  to  penetrate,  by  means  of  endosmose^  at  the 
extremities  of  the  root,  the  density  of  the  liquid  contained  in 
these  radicular  extremities  being  thus  diminished  by  dilution, 
there  is  a  current  formed  for  them  in  the  interior  of  the  root. 
After  that  the  force  known  in  physics  by  the  name  of  capillarity 
promotes  the  ascent  of  the  liquid  in  the  more  elevated  part  of  the 
root.  The  internal  walls  of  each  cell  of  the  root  exercise  on  the 
liquid  which  it  contains  the  force  of  capillarity  ;  in  other  words,  an 


Fig.  21. — Endoemometer. 
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attraction  which  partly  destroys  the  eflFect  of  gravitation,  and 
determines  the  ascent  of  the  liquid  to  a  much  higher  level  than  it 
would  attain  in  a  larger  tube.  The  phenomenon  of  capillarity  is, 
then,  added  to  the  action  of  endosmose  to  favour  the  absorption  of 
liquids  by  the  radicular  extremities. 

When  the  plant  is  fiimished  with  leaves,  there  is  a  third  force 
which  unites  with  the  two  others  in  accelerating  the  absorption. 
The  leaves  are  the  seat  of  a  considerable  evaporation.  The  water 
dispersed  into  the  atmosphere  in  the  form  of  vapour  leaves  a 
partial  vacuum  in  the  vessels ;  this  vacuum  is  immediately  supplied 
by  the  afflux  of  the  liquids  flowing  from  the  roots.  In  this 
manner  leaf  action  is  produced;  this  is  a  sort  of  suction  which 
draws  towards  the  leaves  an  afflux  of  liquid,  which  the  radicular 
absorption  is  constantly  compelled  to  supply. 

Thus  endomme^  capillarity ^  and  mction^  in  the  upper  part  of 
the  plant,  are  the  physical  forces  which  appear  to  play  a  part  in 
the  absorption  carried  on  by  roots.  We  must,  besides,  in  order 
to  explain  the  great  phenomenon  of  the  life  of  plants,  bring  in 
a  force  very  superior  to  all  these  physical  actions.  This  is  the 
action  of  vital  force^  that  secret  and  invincible  power  which  God 
only  bestows  and  of  which  He  alone  directs  the  results. 


II. — The  Stem  of  Plants. 

The  stem  is  the  axis  of  the  ascending  system  of  the  vegetable. 
It  is  furnished  at  intervals  with  vital  nodes,  or  eyes,  from  which 
spring  the  leaves,  buds,  and  branches,  arranged  in  a  perfectly 
regular  order.  The  root  presents  nothing  of  a  similar  nature. 
This  characteristic  enables  us  easily  to  distinguish  in  the  vegetable 
axis  between  that  which  belongs  to  the  stem,  and  that  which  is 
peculiar  to  the  root.  The  stem  is  that  part  of  the  plant  which,  rising 
into  the  air,  produces  and  supports  the  branches,  boughs,  leaves, 
and  flowers.  Through  its  tissues  the  liquids  inhaled  by  the  roots 
penetrate  into  the  interior  of  the  vegetable  for  the  purpose  of 
supplying  it  with  nourishing  juices,  increasing  its  growth  and 
maintaining  its  vital  functions. 

The  form,  size,  and  direction  of  the  stem  depend  on  the  part 
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which  each  plant  has  to  take  in  the  vast  vegetable  population  which 
covers  and  adorns  the  globe.  Plants  which  require  to  live  in  a 
pure  and  often  renewed  air,  have  a  straight  stem,  either  robust  or 
slender,  according  to  their  individual  habit.  Where  they  require 
a  moist  and  denser  atmosphere,  when  they  have  to  creep  along  the 
ground  or  to  glide  among  the  brambles,  the  stems  are  usually 

long,  flexible,  and  trailing.  K 
they  have  to  float  in  the  air,  sup- 
porting themselves  on  plants  of 
more  robust  growth,  or  to  hang 
suspended  from  forest  trees  in 
graceM  festoons  and  light  gar- 
lands, they  are  provided  with 
flexible,  slender,  and  pliant  stems, 
which  enable  them  to  embrace 
with  their  tendrils  the  tnmks  of 
trees  or  shrubs.  Thus,  nature 
fashions  the  outward  forms  of 
plants  according  to  the  part  which 
they  are  intended  to  fill,  and  ac- 
cording to  the  functions  which 
have  been  allotted  to  them. 

Nothing  is  more  variable  than 
the  appearance  of  the  stem  in  vege- 
tables and  trees  ;*  in  their  infinite 
variety  they  sometimes  present 
to  us  perfect  types  of  beauty 
and  elegance.  Scidpture  and 
painting  have  borrowed  from  the 
trunks  of  certain  trees,  models  of 
architecture  at  once  elegant  and 
majestic ;  types  which  have  been 
handed  down  to  us  from  the  most  remote  antiquity,  and  which  are 
still  the  models  in  ujse.  Man  has  discovered  in  vegetable  forms  his 
first  designs  for  adornment,  construction,  and  grace.  The  stem 
of  the  Palm-tree  and  the  Date- tree,  and  the  leaves  of  the  Acanthus, 
formed  a  model  for  the  majestic  colunms  of  the  Corinthian  order  ; 
the  leaves  of  the  vine  and  the  natural  garlands  of  young  climbing 


Fig.  22.— Bindweed. 
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Fig.  24.— Culm  of  the  Bye. 


in  our  climate  (Fig.  23),  bear 
the  name  of  trunk.  The 
stems  of  the  GramiruB  (grass 
family),  commonly  cylindrical, 
and  nearly  always  indented  by 
annular  knots  from  which  the 
leaves  spring,  are  called  the 
culm  (Fig.  24) ;  those  of  Palm- 
trees,  which  resemble  colunms 
crowned  with  a  chaplet  of  leaves, 
BxecsllediStipes  (Fig  25) — terms, 
however,  which  botanists  rarely 
employ. 

The  thickness  and  height  of 
stems  vary  very  much  among 
vegetables.  Whilst  the  trunk  of 
certain  exotic  trees,  as  the  mon- 
strous Baobab,  attains  gigantic 
dimensions,  the  stems  of  many  of 
our  spring  plants,  as  those  of  the 
Sassifrage,  and  the  Early  Whit- 
low grass  {Draba  vema) ,  scarcely 
attain  the  thickness  of  a  thread. 
"  While  crossing  the  Rio  Claro, 
a  river  in  the  province  of  Goyas, 
in  Brazil,"  says  A.  de  Saint 
Hilaire,  "  I  perceived  growing 
on  a  rock  a  plant  not  more  than 
three  lines  in  size,  which  I  took 
at  first  for  a  moss.  It  was, 
however,  a  species  of  a  superior 
order,  and  provided  with  a  re- 
productive apparatus  like  our 
oaks  and  beeches.  By  the  side 
of  it  gigantic  trees  reared  their 
majestic  heads  to  the  height  of 
a  hundred  feet." 

Accordingly  as  stems  last  one 
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Aerbaeems ;  and  the  st^s  of  th©  leek,  the  cactus,  and  some  of  the 
euphorbias,  are  called  Buccuieni^  Fig*  26  represents  the  stem  of  a 
cactus  in  flower. 

In  a  great  nimiber  of  plants  the  stem  riseH  firm  and  stmight 
into  the  air.  It  is  then  called  an  upri^ki  sUm.  There  are  aome, 
on  the  contrary,  which  have  not  coneistence  enongh  to  keep  them- 
Belves  upright  J  they  stretch  along  the  ground,  only  lifting  up  their 
headj?i,  fto  to  speak ;  these  are  procumbent  stemB ;  or,  being  quite 
prostrate,  they  are  fixed  by  adventitious  roots  or  simken,  and  are 
called  ereepmff  stems. 

Fig*  27  represents  the  procumbent  stem  of  the  Vtrmi^a 


!Fi^  i9> — Steio  and  Flower*  ^li  a.  Cnt'-Tu.'*, 


cfficinnlis^  Others,  like  the  hang  on  to  neighhonring  bodies  by 
the  aid  of  their  suckers  or  adventitious  roots  ;  or,  like  the  bindweed, 
they  entwine  themselves  spirally  round  trees.  The  first  are  culled 
scandmt  stems,  the  latter  rolu&ife. 

Voiubile  stems  do  not  all  twine  in  the  same  manner ;  but  the 
dir^tion  of  twining  of  stems  is  invariable  in  the  same  species^  and 
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eyen  resists  efforts  made  to  change  it.  Some,  like  the  Bindweed 
(Fig,  22),  if  we  suppose  that  they  are  twining  round  our  own  body, 


Fig.  27.— Procumbent  Stem  of  Veronica  officinalia. 


go  from  right  to  left ;  others,  as  the*  Hop  (Fig.  28),  go  from 
left  to  right.  "  The  Lianas,  which  in  the  primitive  forests  pro- 
duce the  most  marked  varied  results,"  says  A.  de  Saint  Hilaire, 
"and  which  impart  to  these  forests  their  most  picturesque 
beauties,  are  ligneous  plants,  some  of  them  scandent^  others  volubile. 
These  are  the  Bigonia,  Bauhinia,  Cissus,  &c.,  and  though  they  all 
need  a  support,  yet  each  plant  has  a  bearing  which  is  peculiar  to 
itself  Some  lianas  resemble  wavy  ribbons ;  others  are  twisted,  and 
describe  large  spirals.  They  hang  in  festoons,  wind  about  among 
the  trees,  leap  from  one  tree  to  another,  and  entangling  themselves 
together,  forming  masses  of  leaves  and  flowers,  so  that  the  observer 
finds  it  diflBcult  to  distinguish  to  which  tree  it  belongs." 

These  Lianas  of  the  American  forests,  are  very  imperfectly 
represented  in  our  climate  by  the  Ivy,  the  Honeysuckle  and 
the  Clematis,  the  Bindweed,  and  the  Hop-plant.  The  stems 
of  which  we  have  spoken  are  aerial  \  but  there  are  subter- 
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ranean  stems.  The  Solomon's  Seal  (Fig.  29)  presents  a  Subterranean 
stem,  thick,  fleshy,  whitish,  and  indented  on  its  upper  surface 

with  scars  corresponding  with 
the  bases  of  old  aerial  stems 
(thence  the  name  of  seal  which 
this  plant  has  preserved).  This 
subterranean  stem  terminates  at 
its  foremost  extremity  with  a 
leafy  and  flower-bearing  axis, 
placed  behind  a  terminal  bud, 
which  will  develop  itself  the 
following  year.  Many  plants,  as 
the  iris,  flowering  rush,  water 
trefoil,  and  careXj  alike  present 
subterranean  roots.  Fig.  30 
represents  the  subterranean  root 
of  the  Iris  gerrmnica, 

f>f^i'}^y''^  ^"^^^       These  roots  have  received  from 

'""^  _    ^    1^     A^s^^^ta.    botanists  thename  of  rA2j2rewn^5.from 

piiwfiQy  a  root  or  root  stock.  They 
creep  obliquely  or  horizontally 
under  the  surface  of  the  soil,  and 
vegetate  at  their  most  advanced 
point,  whilst  the  hinder  part  is 
gradually  destroyed  by  age.  This 
mode  of  existence  in  subterra- 
nean roots  is  well  exemplified 
in  Fig.  31,  which  represents  the  growth  of  a  sprig  of  Carex,  so 
called  from  careo,  "  to  want,"  its  upper  spikes  being  seedless.  In 
this  engraving  is  shown  the  horizontal  and  creeping  axis,  which 
represents  at  once  scales  or  modified  leaves  and  root-fibres,  and 
which  sends  out  leafy  shoots  at  intervals.  The  shoot  1  is  only 
one  year  old, — ^in  the  next  spring  it  will  assume  the  form  of  the 
shoot  2 ;  the  following  year  it  will  bear  flowers  and  fruit,  as  in 
3 ;  the  production  of  fruit  will  mark  the  term  of  its  existence, 
as  shown  in  4.    Fig.  32  is  the  Maize  plant  {Zea  Mays). 

Another  very  remarkable  kind  of  subterranean  root  is  that 
which  forms  the  central  or  essential  part  of  bulbous  plants.  Cut 


Fig.  28.— The  Hop-plant. 
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the  bulb  of  a  hjracinth  or  lily  longitudinally  ;  it  will  be  observed 
that  it  is  composed  of  a  fleshy  surface,  more  or  less  conical  in  the 
upper  part,  and  truncated  below,  constituting  a  short  stem,  with 
intemodes  or  knots  placed  very  close  together.  Tiiis  surface  gives 
rise,  at  its  upper  face,  to  fleshy  scales,  which  are  modified  leaves 
pressing  one  against  the  other,  and  to  a  central  bud  formed  of 
leaves  and  rudimentary  flowers,  whilst  from  its  lower  face  spring 
the  root-fibres.  In  the  Hyacinth  (Figs.  33  and  34)  the  scales  form 


Fig.  29.— Solomon's  Seal. 


complete  sheaths,  which  grow  one  over  and  round  the  other,  and 
its  bulb  is  tunicated.  In  the  Lily  (Figs.  35  and  36),  the  scales  are 
smaller,  and  overlap  one  another  like  the  tiles  on  a  roof  of  a  house ; 
its  bulb  is  scaly.  In  the  Crocus  (Figs.  37  and  38)  the  base  of  the 
stem  is  extremely  broad,  of  a  globular  or  depressed  shape,  and 
only  produces  a  few  thin  and  membranous  scales  ;  its  bulb  is  said 
to  be  solid  and  superposed^  several  stems  rising  out  of  its  upper 
surface. 

The  rhizome  and  the  bulb  are  only  distinguished  from  each 
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other  by  the  length  of  surface  (as  shown  in  the  vertical  section) 
and  the  fleshy  consistence  of  the  subterranean  leaves. 

We  now  have  to  consider  the  structure  of  stems  in  different 


Fig.  30. — Subterranean  »tem  of  Iris  geimaaica. 


kinds  of  vegetables.  In  order  to  arrive  at  a  correct  idea  of  their 
structure  let  us  consider,  first,  the  stem  of  forest  trees ;  secondly, 
that  of  palm  trees ;  thirdly,  that  of  aborescent  or  tree  ferns. 
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An  acquaintance  with  the  ligneous  stems  of  forest  trees  is  inter- 
esting in  more  than  one  respect.  Nature  has  collected  all  her 
powers  to  give  to  trees  the  strength  necessary  to  resist  the  dangers 
and  the  causes  of  destruction  which  threaten  them.    Their  wide- 


Fig.  31. — SubtfiTunean  atera  of  Carex,  with  shootjj  for  four  years. 


spread  and  bushy  summits,  the  immense  mass  of  foliage  which 
they  support,  and  the  great  height  to  which  they  attain  at  the  end 
of  their  growth,  expose  them  to  the  fury  of  tempests.  Their 
trunks  must  be  immovably  solid,  in  order  to  brave  all  the  violence 
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Fig.  85. -Bulb  of  the  lily.  Fig.  36.— Vertioal  secUon  of  the  LUy. 
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of  the  winds.  Nature  has  constructed  them  with  tiie  particular 
aim  in  view  of  resistance.  Year  after  year,  she  acciunulates  in 
their  interior  successiye  layers  of  increasingly  solid  substance.  In 
proportion  as  the  vegetable  increases  in  size  and  needs  a  more 
powerful  support,  the  interior  concentric  rings,  which  by  their  com- 
binations form  the  strong  and  compact  tissues  of  our  forest  trees, 
are  compressed,  and  more  and  more  consolidated.  In  its  origin 
— that  is  to  say,  at  the  moment  when  the  young  stem,  just  sprung 


Fig.  37.--Section  of  a  Crocus  Bulb.  Fig  ys.— Uulb  of  the  Crocus. 


up  out  of  the  ground,  begins  to  rear  itself  in  the  air — nothing  is 
observable  in  its  interior  except  an  abundance  of  pith,  surrounded 
by  its  breathing  vessels  {trachecB),  But  as  the  plant  increases, 
new  elements  interpose  between  the  pith  and  the  bark ;  and  when 
the  trunk  has  lengthened  and  strengthened,  it  presents  an  internal 
structure  complicated  enough,  and  well  calculated  for  resistance 
to  all  outward  forces.  A  mere  glance  at  the  section  of  a  log  of 
fire-wood,  informs  us  that  the  stems  of  forest  trees  present  three 
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essential  parts,  namely,  pith  at  the  centre,  surrounded  by  woody 
fibre,  and  exterior  bark.  Let  us  examine  more  closely  each  of 
these  parts  in  an  indigenous  tree. 

The  pith  forms  a  sort  of  colimm  in  the  centre  of  the  woody  axis, 
as  in  Fig.  39,  which  represents  an  horizontal  section  of  the  trunk 

of  the  maple.  In  very 
thick  and  old  stems* 
the  diameter  of  the  pith 
appears  very  small, 
and  for  a  long  time  it 
'  was  even  supposed  that 
in  the  trunk  of  very 
old  trees,  pith  com- 
pletely disappeared. 
But  it  is  not  so.  It  is 
asserted  that  accord- 
ing to  exact  measure- 
ment and  observation 
the  diameter  retains 
perceptibly  and  inva- 
rs e  riably  the  same  pro- 
Fig.  59.— Horizontal  section  of  a  Maple-tree.  portioU  from  the  time 

when  the  young  ligneous  axis  has  begun  to  solidify,  up  to  the 
period  of  its  maturity.  The  pith  is  formed  by  a  combination 
of  celluleSy  or  cells,  to  use  the  scientific  term. 

Cells  are  simple,  primitive  organs,  which  are  present  in  every 
vegetable  structure.  It  is  a  sort  of  sac  or  cavity,  surrounded  by 
walls  of  transparent  membrane  ;  a  vegetable  cell,  in  short,  is  well 
represented  by  a  soap  bubble.  A  cellular  mass  without  intercellu- 
lar spaces  may  be  compared  to  an  aggregation  of  soap  bubbles, 
pressed  against  each  other.  The  cavity  is  completely  closed ; 
sometimes  it  is  empty,  sometimes  it  is  filled  with  vegetable  matter. 
Fig.  40  represents  the  transverse  section  of  a  cluster  of  young 
vegetable  cells ;  they  are,  as  we  see,  nearly  circular  in  foiin.  T\Tien 
tliey  have  become  larger,  they  mutually  compress  each  other, 
so  that  their  form,  at  first  nearly  circular,  becomes  polyhedral,  as 
represented  in  Fig  41. 

The  pith  of  young  trees,  as.  represented  in  Fig.  40,  is,  as  we  have 
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aftid,  an  aggregation  of  cells,  at  first  nearly  circular,  which  become 
polyhedral  from  compression  as  the  stem  increases  in  size,  and  this 
is  the  medulla  or  medullary  tissue  of  which  the  central  column  of 


Fig.  iO.— PolyheOral  iu«ues  of  the  Pith.  Fig.  41.— Pmmatic  cellB  of  the  Pith. 


most  forest  trees  is  forlned.  This  medullary  tissue  is  totally 
deficient  in  vital  energy  in  its  central  parts. 

Between  the  pith  and  the  bark  we  find  concentric  zones,  which 
bear  the  name  of  ligneotis  layers,  the  aggregation  of  which  form 
what  is  commonly  called  wood.  If  we  examine  the  tnmk  of  the 
oak,  the  apple,  or  the  cherry-tree,  a  very  sensible  difi*erence  is 
observable  between  the  innermost  woody  layers,  which  are  of  a 
darker  colour  and  denser  tissue  than  the  exterior  ones,  which  are, 
on  the  contrary,  of  a  paler  hue  and  softer  texture.  In  Fig.  42, 
which  represents  a  vertical 
section  of  an  oak  of  eigh- 
teen years'  growth,  the 
sap'Tcood  {alburnum)  is 
represented  by  the  letter  a, 
the  wood  by  the  letter  b, 
the  bark  by  the  letter  e. 
The  pith  is  in  the  centre, 
with  the  starry  appearance, 
which,  in  the  oak,  it  often 
presents.  The  medullary 
rays,  to  which  we  shall 
now  return,  are  very  ap- 
parent in  this  section.  The 
name  of  sap-wood  (albur- 
nam)  is  given  to  the  outside  layer  of  wood,  and  that  of  heart- 
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wood  {duramen)  to  the  innermost  ones.  In  some  trees,  and 
notably  in  those  which  are  not  hard  grained,  as  the  poplar, 
willow,  and  chestnut,  the  line  of  demarcation  between  the  wood 
and  the  sap-wood  is  slightly  marked.  In  hard  woods,  on  the 
contrary,  it  is  strongly  defined.  Thus,  in  ebony  the  heart-wood 
is  of  an  intense  black,  whilst  the  sap-wood  is  white ;  in  the  Judas 
tree  the  heart  is  yellow  and  the  sap-wood  white ;  in  the  Phillyrea 
(mock  privet)  the  heart  is  red  and  the  awfer,  or  sap-wood,  white. 

Workmen  who  work  in  wood  are  well  aware  that  the  sap-wood 
is  much  less  solid  than  the  heart,  and  that  the  latter  only  oif  ght 
to  be  employed  for  wood  work.  Examined  in  masses,  the  liffneous 
layers  are  hardest  at  the  centre;  but  (Fig.  43,  woody  fibres 
magnified)  studied  individually,  each  layer  is  more  com- 
pact towards  the  exterior.  Neither  are  all  the  layers  of 
an  eqtal  thickness,  whether  compared  with  each  other, 
or  in  their  several  parts. 

The  substance  which  prevails  in  the  wood,  and  that 
which  gives  it  its  hardness,  is  the  jvoody  Jibre,  represented 
in  Fig.  43.  This  is  an  elongated  cellular  substance,  ter- 
minating in  a  point  at  the  two  extremeties,  as  there  re- 
presented. The  walls  of  the  cells  of  which  it  is  composed 
are  very  thick,  generally  so  thick  that  their  Interior 
cavity  is  much  reduced.  This  thickness,  as  well  as  the 
colouring  of  the  fibres,  varies  with  the  different  parts  of 
wood,  with  the  age  of  the  stem,  and  even  with  the  nature 
of  the  tree  that  is  under  examination.  The  woody  fibres 
press  end  to  end  one  against  the  other,  and  become  so 
entangled  as  to  constitute  what  is  called  a  fibrous  tissue, 
very  diflBcult  to  pierce  when  cut  across,  but,  on  the  con- 
trary, easy  enough  to  divide  when  cut  longitudinally. 

This  ligneous  fibre  is  not  the  only  element  c()mposing 
wood.  Cut  transversely  a  branch  of  the  tine  (a  plant  in 
which  the  substances  we  are  going  to  speak  of  acquire  a 
considerable  volimie),  and  apply  the  eye  to  one  end ;  if 
the  branch  is  straight,  you  will  see  the  light  at  the  other 
end.  Examine  the  surface  of  the  section  of  the  branch,  either 
with  the  naked  eye  or  with  a  magnifying  glass,  and  it  will  be 
observed  that  it  is  perforated  with  a  considerable  number  of  small 


Fijsr.  4:i. 
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holes,  of  unequal  size.  If  you  introduce  a  hair  or  a  very  fine 
thread  into  one  of  these  openings,  you  will  succeed  in  passing  the 
thread  to  the  other  end  of  the  branch.  Continuous  canals,  there- 
fore, exist  in  the  interior  of  the  vine  branch.  These  canals, 
formed  of  a  membrane  peculiar  to  them,  are  the  sap  vessels. 

If  a  portion  of  the  transverse  surface  of  a  log  of  oak  or  elm  is 
neatly  cut,  it  will  be  observed  that  the  inside  edge  of  each  ligneous 
zone  presents  a  certain  number  of  small  holes,  clearly  perceptible 
to  the  naked  eye,  or  at  least  with  the  help  of  a  common  lens : 
these  are  the  orifices  of  rather  voluminous  vessels.  In  the  centre 
of  the  ligneous  zone  the  vessels  are  much  smaller,  and  sometimes 
almost  imperceptible.  Examine  the  wood  of  the  hornbeam^  limey 
or  maple-treej  in  the  same  manner,  and  it  will  be  observed  that  the 
internal  edge  of  the  zone  is  not  now  occu- 
pied by  large  vessels,  but  is  almost  entirely 
riddled  by  the  orifices  of  smaller  and  more 
evenly-sized  vessels,  which  become  indis- 
tinct towards  the  external  edge  of  each 
zone.  These  are  called  the  lymphatic 
vessels. 

What  is  the  structure  and  function  of 
these  different  vessels  ?  They  resemble  a 
cylinder,  with  obstructions  placed  at  inter- 
vals, more  or  less  marked,  having  also  trans- 
verse lines  or  diaphragms  intersecting  them 
at  brief  distances.  Sometimes  the  remains 
of  these  diaphragms  correspond  in  the  in- 
terior of  the  vessel  to  these  contractions  and 
lines.  In  one  word,  these  cylinders  appear 
formed  of  cells,  placed  end  to  end,  the  par- 
titions of  which  have  been  destroyed.  Their 
exterior  walls  show  certain  points,  rays, 
and  net-work,  presenting  very  beautiful 
forms,  which  result  from  the  unequal  thick- 

neSS  OI    the  wails,  mequallties  which  are      (panctat«<l  and  striated  vessels  of 

the  result  of  certain  laws  regulating  their  Melon), 
existence.    Fig.  44  represents  these  vessels  in*  the  melon.  From 
the  peculiar  appearance  offered  by  their  external  covering,  which 
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is  marked  with  small  dots,  furrows,  and  streaks,  they  are  called 
dotted  vessels  and  striated  vessels. 

There  is  a  particular  part  of  the  wood,  however,  in  which  the  vesseb 
are  of  a  very  different  nature  from  that  j  ust  indicated.  We  find  them 
round  the  pith,  in  the  innermost  portion  of  the  woody  circle,  and 
never  anywhere  else.  These  vessels,  with  the  slender  fibres  which 
accompany  them,  have  -  received,  and  most  improperly  retained, 
the  name  of  the  medullary  sheath.  We  say  improperly,  for  here 
there  is  only  a  combination  of  vessels,  and  no  shecUh,  The  image 
which  this  word  recalls  is  not  of  a  nature  to  enable  us  to  under- 
stand the  important  modification  of  structure  which  belongs  to  the 
innermost  vessels  of  the  woody  circle,  which 
are  the  air-vessels,  or  tracheoBy  of  the  system. 

Fig.  45  represents  the  central  part  of  a 
piece  of  tree  as  seen  in  the  microscope,  with 
a  very  strong  magnifying  power.  In  this 
central  portion,  which  has  been  most  im- 
properly called  the  viedullary  sheatkj  we  see 
the  trachecBy  that  is  to  say  the  air-vessels,  of 
which  we  are  speaking,  on  one  side  touch- 
ing the  pith  at  the  centre  of  the  stem, 
on  the  other  side  in  contact  with  the  woody 
fibre. 

The  structure  of  these  tracheii  is  very  sin- 
gular. They  form  masses  of  elongated  fibre, 
which  is  still  more  slender  at  the  extremities. 
Any  one  would  believe  at  the  first  glance  that 
these  vessels  were  very  finely  streaked  diago- 
nally, and  that  their  external  coat  is  con- 
tinuous ;  but  if  the  slightest  pulling  is  used 
towards  them,  they  unroll  like  a  spiral  spring. 
These  vessels  are,  then,  formed  of  a  spiral 
thread,  twisting  round  a  cylinder  with  con- 
^n^^^d^^iht^/^y  tiguous  Spiral  turns,  which  are  joined  together 
fibre*.  ^  membrane,  which  is  so  extremely  thin, 

that  it  is  diflicult  to  find  the  traces  of  it  when  the  spiral  tube  has 
been  unrolled. 

There  is  one  final  pecidiarity  which  marks  the  section  of  the 
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stem  of  one  of  our  forest  trees.  It  is  that  assemblage  of  diverging 
lines  which  bear  the  name  of  medullary  rays.  In  a  transverse 
section  of  the  stem  of  a  tree,  the  mass  of  wood  is  traversed  by  a 
great  number  of  radiating  lines,  all  of  which  start  from  the  back 
and  converge  towards  the  pith,  or  medulla.  But  they  do  not  all 
reach  it ;  there  is  a  certain  nimiber  which  stop  short  in  some  of 
the  layers,  more  or  less  deep  in  the  trunk,  without  reaching  the 
pith.  These  radiating  lines  result  from  the  transverse  section  of 
the  cellular  laminse,  the  edge  of  which  we  thus  see,  and  the  length 
and  thickness  of  which  are  variable. 


Fur.  ■t'5.—>Ie'l Hilary  rays  of  the  Cork-tree  Fij;.  47.— Medullary  ruys  of  the  Maple. 

(borizoDtal  section). 

Fig.  46  represents  the  medullary  rays  of  a  trunk  of  Cork-tree 
( Qiiercus  suber),  in  a  transverse  section.  Fig.  47  shows  the  same 
organs  in  a  similar  section  of  the  stem  of  the  Majyle,  magnified  by 
means  of  the  microscope.'  In  this  last,  rm  are  the  medullary  rays, 
which  go  from  the  centre  to  the  circumference  of  the  stem.  The 
trackecBj  the  ligneous  fibres^  and  the  vessels,  are  represented  by  the 
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letters  fl,  v,  and  the  pith  by  the  letter  m.  To  make  this  more 
clear  to  the  reader,  we  avail  ourselves  of  an  illustration  borrowed 
from  Mr.  Christopher  Dresser's  "  Rudiments  of  Botany  "  (Fig.  48), 
in  which  a  is  a  horizontal  section  of  an  exogenous  stem,  that  is, 


medidlary  rays  or  plates,  b  is  the  section  of  an  older  stem,  in 
which  a  bundle  of  woody  fibre  has  been  deposited  between  each  of 
the  older  bundles,  a,  pith,  b,  medullary  rays,  Cy  cortex,  or  bark, 
.  b,  bundles  of  wood-fibre. 

The  vertical  section  c  represents  a  portion  of  a  stem  with  the 
bark  removed,  showing  that  the  bundles  of  fibre  d  do  not  descend 
vertically  through  the  cellular  matter  i,  but  in  waved  lines, 
dividing  the  cellular  into  lenticular  masses,  which  form  the  medul- 
lary rays  or  plates  b. 

Most  trees  are  provided  with  medullary  rays  of  only  one  kind. 
A  few  only  present  thick  and  thin  rays  together.  Thus  in  the 
Oak  or  the  Hornbeam  we  find  both  thick  and  thin  rays,  whilst  in 
Willow  and  Maple  the  rays  are  visibly  equal. 

Whilst  the  fibres  and  vessels  never  contain  solid  nutritive 
matter,  the  cells,  which,  by  their  junction,  form  the  medullary 
rays,  are  the  seat  of  an  abundant  production  of  small  granules  of 


of  a  stem  consisting  of  pith, 
wood,  and  bark,  which  is 
enlarged  by  external  addi- 
tions, ab  c  are  the  cellular 
mast  of  the  stem,  in  which 
bundles  of  woody  fibre,  i/, 
have  been  deposited.  By 


the  disposition  of  these  bun- 
dles, the  cellular  matter  has 
become     divided    into  a 


Fi^.  •Ad.— aectiana  u£  an  exogeuoua  stem. 


central  portion,  a,  which  ia 
the  pith,  an  outer  portion,  c, 
which  is  the  bark,  or  cortide, 
and  the  plates,  6,  intervening 
between  the  bundles  of  wood- 
fibre  which  connect  the  bark 
and  the  pith  ;  these  are  the 


starch. 
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The  6ark  of  trees  is  essentially  composed  of  fibrous  and  cellular 
tissue ;  but  it  is  easy  to  understand  how  yaried  are  the  forms,  dis- 
position, and  structure  of  these  substances,  when  we  consider  the 
extraordinary  yariety  in  the  appearance  of  the  bark  of  trees,  and 
the  diversity  of  their  products.  To  explain  everything  which 
relates  to  the  structure  of  the  bark,  would  lead  us  into  details 
which  our  space  does  not  permit.  We  must  therefore  limit  our 
remarks,  and  content  ourselves  with  pointing  out  the  principal 
characteristics  of  bark,  considering  generally  the  trees  of  our  own 
climate.  Briefly,  the  young  stem  is  invariably  covered  with  a 
tiiin  cuticle,  the  epidermis.  As  the  stem  increases,  new  bundles  of 
woody  fibres  are  deposited  in  regular  annular  layers  one  in  each 
year,  the  new  layers  being  deposited  outside  those  already 
formed.  The  new  layers  of  bark  and  wood  are  thus  formed  almost 
in  contact,  being  juxtaposed.  The  epidermis  covers  the  bark,  as 
it  does  every  other  part  of  the  vegetable,  but  its  existence  is  alto- 
gether ephemeral.  It  is  destroyed  at  an  early  stage  as  much  by 
the  growth  of  the  vegetable  as  by  the  action  of  external  agents. 
It  is  otherwise  with  the  suber,  which  forms  the  next  layer,  the 
cells  of  which  are  of  a  cubical  form,  and  are  closely  imited  to  each 
other  with  thin  walls  or  partitions,  without  colour  at  first,  but 
afterwards  they  acquire  a  brownish  colour. 

In  many  trees  the  sui^  is  very  slightly  developed.  But  this  is 
not  the  case  with  the  Cork-oak  {Qteercus  suber).  In  this  beautiful 
tree,  which  furnishes  man  with  one  of  his  most  useful  commercial 
products,  the  stiberous  layer  acquires  an  extraordinary  thickness ; 
it  is,  in  short,  the  substance  known  as  cork,  in  Latin  suber,  whence 
the  specific  name  of  the  tree.  When  about  five  years  old  the  suber, 
which  constitutes  the  greater  part  of  the  bark  in  the  cork-tree, 
begins  to  make  a  remarkably  quick  growth ;  then  all  the  energy 
of  its  vegetation  seems  to  concentrate  itself  on  this  part  of  the  tree. 
New  cells  appear  on  the  internal  face  of  the  primitive  zone,  pushing 
the  exterior  cells  which  preceded  them.  Independently  of  these 
cells,  the  successive  accumulation  of  which  constitute  the  mass  of 
cork,  others  are  formed  which  are  shorter,  darker  in  colour,  of  a 
flat  or  plate-like  form,  which  divide  the  mass  of  cork  into  successive 
zones  of  growth.  This  mass  attains  by  degrees  to  a  considerable 
thickness.    If  left  to  itself,  it  would  crack  so  deeply  as  to  become 
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unfit  for  the  uses  to  which  cork  is  destined.  It  is  necessarv. 
therefore,  to  strip  it  off  before  it  acquires  this  hard  and  fissured 
appearance. 

Barking  or  peeling  off  the  suber  of  the  Cork-oak  does  no  injury 
to  the  tree,  it  is  so  managed  as  to  avoid  injury  to  the  newly 
fonned  suherous  layer y  and  consequently  to  the  living  and  under^ 
lying  layers  of  the  bark.  The  operation  is  usually  performed  when 
the  trees  have  attained  the  circumference  of  ten  or  twelve  inches. 
The  process  is  performed  during  the  summer  months,  by  cutting  a 
longitudinal  notch  in  the  trunk  of  the  tree,  intersecting  it  with 
several  transverse  incisions  distant  about  forty  inches  from  one 
another.  The  bark  is  then  beat  in  order  to  break  away  the 
adhesion  of  the  cork  to  the  living  layers,  and  separate  the  under- 
l\Tng  tissues.  The  bark  is  then  detached  in  the  shape  of  cylin- 
drical pieces,  by  means  of  the  handle  of  an  axe,  made  crooked  and 
thin  at  the  end,  as  represented  in  Plate  III. 

The  Cork-trek  is  peculiar  to  hot  countries.  Algeria  possesses 
several  forests  of  this  tree  in  course  of  working.  Spain  has  long 
been  celebrated  for  its  produce.  The  crops  of  cork  are  generally 
gathered,  in  each  forest,  once  every  eight  years.  The  suber  lies 
immediately  over  a  cellular  mass  of  a  very  different  nature. 
The  cells  which  constitute  this  layer  are  polyhedral,  they  are 
thicker  and  more  loosely  joined,  and  of  a  greenish  colour.  This 
colouring  is  owing  to  the  presence  of  Chlorophyll^  a  matter  peculiar 
to  all  the  green  organs  of  vegetables,  which  is  applied  to  the 
internal  face  of  the  cellular  walls.  Chlorophyll  presents  itself,  in 
a  mature  state,  under  the  form  of  very  small  roimded  globules, 
fonned  of  albuminous  and  fatty  matter,  sometimes  enclosing  small 
keiTiels  of  starch  in  tlicir  interior,  and  appearing  to  be  super- 
ticially  penetrated  by  tlie  green  colouring  matter. 

To  these  three  cortical  Ibnnations  a  fourth  must  be  added  which 
bears  the  name  of  liher,  and  generally  appears  fonned  of  rows 
('f)mposed  of  sTibstances  witli  thick  and  thin  walls  alternately. 
The  first  are  fibres  of  a  brilliant  white,  longer  and  more  slender 
tlian  the  ligneous  fibres ;  their  walls  are  very  thick  and  are  often 
dotted  and  extremely  tough. 

The  fibres  of  liber  render  an  important  ser\'ice  to  human  industry, 
since  they  furnish  the  materials  for  ropes,  thread,  and  the  strongest 
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as  well  as  the  most  delicate  clotlis.  In  Fig.  49  tlie  fibres  of 
'Hemp  (^Cannabis  sativa)  are  shown  as  a  common  example  of  the 
vegetable  substance  known  under  the  name  of  liber.  These  fibres 
are  joined  in  bundles.  The  bimdles  are  arranged  in  concentric 
circles,  frequently  joined  to  one  another  by 
anostomose  at  the  extremities,  and  constitute 
very  thin  super-imposed  layers,  which  appear 
like  a  sort  of  tissue,  of  a  more  or  less  loose 
texture.  The  whole  of  these  layers  together 
were  formerly  compared  to  a  book,  every  leaf 
of  which  would  represent  a  layer.  Thence 
the  rather  unsuitable  name  of  liber. 

The  stratum  having  thin  walls  is  formed 
of  cells,  which,  in  spring,  enclose  fecula  and 
some  very  remarkable  fibres,  the  very  thin 
walls  of  which  are  extensively  punctured  and 
covered  by  wonderfiilly  delicate  meshes  of 
network,  with  interstices  often  not  more  than 
ifl^oftth  part  of  a  line  in  diameter.  These  fibres, 
whose  physiological  functions  appear  to  be 
considerable,  are  called  reticulated  fibres. 

We  cannot  conclude  our  examination  of 
bark  without  noticing  the  existence  of  a 
product  which  latterly  has  singidarly  occupied 
the  attention  of  botanists.  We  mean  the 
latex  and  the  laticiferoiis  vessels. 

In  the  bark  and  in  the  pith  of  some  trees,  vessels  are  noticed 
ver\'  different  from  those  we  have  hitherto  spoken  of.  They  are 
remarkable  at  once  for  their  structure  and  their  contents.  They 
are  tubes  simple  or  ramified,  sometimes  completely  independent, 
sometimes  attaching  themselves  one  to  the  other  in  a  continuous 
length.  AVTiile  the  vessels  traceable  in  the  woody  fibres  arc  formed 
of  cells  which  can  be  separated  one  from  the  other  by  the  use  of 
proper  means,  the  cells  constituting  the  laticiferous  vessels  are,  on 
the  contrary,  so  intimately  blended  together  that  neither  mechanical 
nor  chemical  action  can  separate  them. 

The  laticiferous  vessels  contain  a  juice,  generally  coloured.  It 
is  easily  proved,  imder  the  microscope,  that  this  liquid  is  composed 


Fig.  <19. — Litw^rine  fibres  of 
Hemp. 


44 


THE  VEGETABLE  WOBLD. 


of  an  nncoloured  serum,  holding  in  suspension  numerous  and  Tery 
small  globules,  to  wluch  it  owes  its  colouration.  This  liquid  is 
called  latex.  But  what  strikes  the  observer  as  above  all  remark- 
able, is  the  circulating  movement  which  is  the  property  of  latex. 
The  transparency  of  the  vascular  walls,  and  the  presence  of  the 
granules,  render  this  movement  very  perceptible  in  some  plants. 

The  latex  is  very  abundant  in  certain  vegetables.  Place  on  the 
object-glass  of  a  microscope,  and  under  a  thin  plate  of  glass,  for 
instance,  a  young  leaf  of  Chelidonium  Idciniatumy — better  known  as 
celandine,  which  is  said  to  be  so  named  from 
its  being  in  flower  when  the  swallows  arrive, 
(Fig.  60),  still  attached  to  the  branch,  or  a 
sepal  of  the  same  plant,  of  which  the  latex  is 
an  orange  yellow ;  or  a  petal  of  the  P^Jcgoy, 
of  which  the  latex  is  white ;  or  a  stipule  <rf 
Ficus  elastica  (one  of  the  Caautckouc  trees) ; 
we  shall  see  in  all  these  cases  the  latex 
descending  in  one  branch  of  the  net- work  of 
the  laticiferous  vessels,  and  ascending  in 
another,  returning  sometimes  to  its  point  of 
departure,  and,  in  one  word,  circulating  with 
yi  a  rapidity  greater  in  proportion  as  the  tem- 
I  perature  is  warmer  and  vegetation  more 
active.  Gutta-percha,  caoutchouc,  and  opium 
proceed  from  the  latex  of  certain  plants. 

The  elements  entering  into  the  composition 
of  the  trunks  of  forest  trees  are,  as  we  see, 
rather  complex.    Having  described  each  in 
Fig.50.-LactiferouaveMeiBm  their  tuTU,  it  will  bc  instructivc  to  brinff  the 

Cebuidine. 

whole  of  them  under  the  eyes  of  the  reader. 
Fig.  51  represents  a  section,  both  horizontal  and  vertical,  of  a 
trunk  of  the  Maple  {Acer  campestre).  The  substances  embraced 
by  the  lines  marked  No.  1  represent  the  wood  of  the  first  year, 
those  in  No.  2  the  wood  formed  during  the  second  year,  and  those 
in  No.  3  the  substances  forming  the  corticle,  or  bark.  In  the 
centre  of  the  stem,  m  represents  the  pith,  the  cells  of  which  are 
polyhedric.  The  trachetBj  or  medullary  sheath,  coming  next  to  the 
pith  and  enveloping  it  on  all  sides,  are  represented  by  the  letters 
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T,  «M*  Then  foDow  three  groups  of  lipwom  f  hrm^  fb  ;  the  wood 
T^eeaelftg  ^  p,  are  placed  alternately  with  three  groups  of  woody 
fibres.  The  bark,  encloaed  by  the  line  marked  3,  succeeds  theee 
iubitaiicee,  the  fibres  of  the  lyjer  being  repreaented  by  the  letters 
rc  (iM^rlical  fibres),  and  the  elements  of  the  8uber  by  the  letters  ei^^ 
the  laticiferous  vessels  by  the  letters  v  and  the  herbaceous  layer 
bjr  the  letters  ec,  the  epidermis,  kp,  bristling  with  hairs,  forming 
tke  extgrnal  surface  of  the  trunk.  The  medullary  rays  are  plainly 
€Ooiig!i  obi»ervable  on  the  bonzontal  edge ;  they  commence  with 
tlie  pith^  and  stop  with  that  part  of  the  wood  which  belongs  to  the 
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Fig,  Mp^TraiitierM^  ti'ittLta  of  the  imiik  of  tli«  ]iJB|d«. 


Mxxnd  y#ar*»  growth,  as  indicated  in  the  vertical  section  by  the 
letters  SM. 

naving  reviewed  all  the  constitnting  elements  belnngiiig  to  the 
tnuiks  of  forest  trees  with  membranoiLS  leaves,  we  huve  nuw  U>  M|K/uk 
of  the  struetnre  of  the  stems  of  evergreen  trees,  Kvergreeu  tri*r« 
L  i  Piftes^  Ptrs)  are  at  once  eji'jily  distinguished  from  the  trees  we  havt> 
rlieea  con&idering  by  the  atructure  of  their  wood^  which  is  exclusively 
;  formed  of  large  fibres,  without  any  appearance  of'  thick  vi'^wcl**. 
|Thi?»e  woody  fibres  (Fig.  *52)  present  besides  the  singnlar  peculiarity 
[of  exhibititig  on  each  of  their  lateral  faces — namely,  those  whii*)] 
[look  towardij  the  medullary  rays —  a  row  of  dots  or  punctations,  each 
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surrounfled  with  a  yery  remarkable  ea^Tty  (ulveola).    The  wood  ig 

traversed  by  resinjfe- 
ram  dmU,  which  are 
a  kind  of  iateret  ice  in  m 
which  the  resin  pro-  ^ 
duced  by  the  peculiar 
celLs  surroundmg  it  is 
deposited  andacciitnu- 
lates*  Fig*  53  repre- 
s^ats  the  transverse 
section  of  the  steni  of 
Fir-tree.  We  see  that 
evergreen  trees,  Hka 
forest  trees,  present 
a  central  medullary 
canal,  concentric 
woody  layers,  and 
cortical  layers.  But 
the  wood- vessels  have 
no  existence  in  these 
stems,  and  the  medul- 
lar}' rays  are  scarcely 
\^sible.  The  stem 
thus  formed  is  said  to 
heexo^enms^  frrjm  t 
"  without,'*  and  ysv- 
vfiw,**  I  produce/'  AH 
indigenous  trees,  and 
a  vast  number  of  our 
smaller  shrubs  and 
plants,  have  this  foim 
of  stem. 

The  general  appear- 
ance of  palm-trees  is 
vcrj^  different  from 
that  of  our  indigenous 
trees, — their  long  and 
Fig.  fia^Tniiiaveaq  *^Mt,ti  af  lUe  uiiuit  of  i  Fif^e.       drawn  out  Btcm  (Lat, 
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Fig.  54.— Section  of  the  Btein  of  »  Palm. 


stipa\  perceptibly  equal  in  thickness  from  the  base  to  the  siunmit, 
and  completely  bare,  that 
is,  not  divided  by  boughs 
and  branches,  making 
them  like  some  tall  column 
suimounted  with  a  thick 
toft  of  leaves.  What  is 
the  interior  structure  of 
this  stipa?  To  give  an 
idea  of  its  formation,  we 
must  first  understand  that 
the  growth  of  the  Palm- 
tree  differs  from  that  of  any 
group  of  trees  we  have 
hitherto  considered.  Palm- 
trees  do  not,  like  our  ever- 
green and  forest  trees,  in- 
crease their  growth  by 
concentric  layers,  deposited 
between  the  wood  and  the 
bark.  The  interior  struc- 
ture, therefore,  must  show 
arrangements  verj-  different 
frx)m  those  we  have  been 
describing.  Hero  there  is 
no  single  central  canal 
destined  to  hold  the  pith, 
no  ^  concentric  layers  dis- 
tinctly sejMirat  ing  the  pith, 
the  wood,  and  the  bark ; 
no  medullary  rays  diverg- 
ing from  the  centre  to  the 
circumference.  If  we  cut 
the  stem  of  a  Palm  across, 
we  shall  immediately  see 
that  it  differs  as  much  from 
the  trunk  of  our  trees  in  its 
inmost  organisation  as  it  does  in  its  outward  appearance.  We  look 


Fig. 55. — Theoretic  fl^re  showing  the  internal 
structure  uf  tJie  Palm. 
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in  vain  for  the  central  pith,  the  concentric  zones,  the  radiating  lines, 
which  80  plainly  characterise  the  wood  of  our  indigenous  trees. 
We  should  see,  on  a  groundwork  of  palish  colour,  little  spots  of 
a  deeper  tint,  formed  by  a  more  solid  tissue.  These  little  rounded 
or  half-moon  shaped  spots  are  more  numerous,  more  crowded, 
higher  coloured,  and  in  general  larger  towards  the  circumference 
of  the  stem  than  they  are  in  the  central  part.  This  stem  is  called 
EndogenouSy  from  fvSov,  "within,"  and  vevvacu,  "I  produce.'*  This 
stem,  therefore,  appears  at  first  sight  formed  of  two  descriptions  of 
tissue,  one  rather  soft  and  pu^y,  forming  the  bulk,  so  to  speak,  the 
other  very  solid,  forming  little  islets  in  the  interior  of  the  former. 

Microscopic  examination  has  shown  us  that  the  first  of  these 
tissues  is  exclusively  formed  of  cells,  and  may  be  compared  to  the 
pith  of  our  indigenous  trees.  It  is  traversed  also  by  vascular 
bundles  or  very  tough  fibres,  the  tortuous  course  of  which  may  be 
traced  theoretically  by  the  help  of  Fig.  55,  in  which  letters  a,  B,  c,  D 
represent  the  diflPerent  interlacings  of  these  fillets  in  the  middle  of 
the  pith.  The  fibrous  bundles  which  traverse  the  stem  of  the 
Palm  and  other  trees  belonging  to  the  same  natural  group,  present 
arrangements  which  are  very  interesting  to  understand.  The 
anatomical  structure  of  each  of  them  does  not  appear  to  be  alike 
through  their  whole  length  ;  it  seems  to  become  more  simple  the 
farther  they  are  distant  from  the  point  where  they  leave  the  stem 
to  pass  into  the  leaves.  In  this  higher  part,  at  the  end  of  its 
course,  the  fibrous  bundle  of  which  we  speak  is.,  invested  with  the 
characteristic  structure  of  the  stems  of  our  indigenous  trees, 
including  the  medullary  sheath ;  presenting,  in  fact,  tracheae, 
punctated  and  striated  vessels  of  a  greater  or  less  size,  lignepus 
fibres,  and  other  peculiarities  of  indigenous  stems. 

The  Tree  ferns  of  warm  climates  approach  in  their  appearance 
much  nearer  to  Palms  than  to  our  indigenous  trees.  Their  slender 
trunks,  simple  and  branchless,  and  of  nearly  equal  thickness  from 
the  base  to  the  summit,  support  at  a  great  height  a  tuft  of  leaves. 
Nevertheless,  Ferns  difier  much  from  Palms  in  their  internal 
structure.  Eound  an  abundant  pith  voluminous  vascular  bundles 
are  drawn  out,  showing  in  the  transverse  section  of  the  stem  a 
winding  form,  more  or  less  in*egular  and  hioroglj'phic,  and  grouped 
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io  circles  towardB  the  circum- 
fereoce  of  the  trunk*  This  is 
ibown  in  Fig,  56,  representing 
tlie  horizimtfll  sac^on  of  the 
stem  of  a  Tr^  Pern. 

The  roecl-like  hundlea  tra- 
rerse  the  stem  of  the  Tree  Fcm 
from  top  to  bottom,  preaeEting 
a  dark  edge^  formed  of  very 
tou^h  fibres,  impregnated  with 
rtiwn  colour,  contain!  Dg 
t  i^siue  and  a  few  vesseis 
ef  differeiit  sorts.  Among 
wmadB  ve  shall  particn- 
notiee  iome  prigmatio 
tubes,  which  show  on  each  of  their  faces  horizontal  defts  very 
dote  to  ^h  other,  and  at  equal  distances,  called 
mtiarifarm  vessels.    Fig<  57  shows  the  structure 
mod  relative  arrangement  of  the  scalarif&rm  vessels 
in  the  tnmk  of  a  Fem-treei    These  vessels  are 
1^  ri»jirest>nU>d  under  the  microscope.    **  Here,"  says 
H^llr.  Dresser,  "the  woody  matter  contained  in  the 
^BMDui  of  some  leaves  is  transmitted  into  the  stetn, 
^fStaining  the  same  disposition  it  did  in  the  leaf 
staUci,  in  which  ease  it  surroimds  the  central  cellular 
axta  (Fig-  56) ;  and  the  cellular  apex  of  the  stem 
grows  and  develops  new  leaves,  the  new  portion  of 
Iho  stem  being  formed  at  the  summit.  Hence 
pUmta  witJi  this  form  of  stem  are  said  to  be  aerobe- 
mms^  from  oAcpctia  "summit,"  and  jivvam^  "produce/* 
or  aommit  growers.  All  ferni  have  stems  of  this  form. 
Although  the  Tree  Fern  has  no  close  reeemhlance 
to  the  stem  of  either  exogenous  or  endogenous  plants, 
it  seems  to  be  more  closely  allied  to  the  latter. 
Thus  the  rind  or  bark  consists  of  layer^a  of  cellular 
tisftie  only,  marked  by  the  cicatrices  of  leaves  or 
fronds  showing  that  its  leaves  are  produced  at  the  ^^^JJLr'^nbe 
ramnut  only. 


Foni'tne. 


Wig.  SS.— PoilAitl  WUliiwg  la  Mtie^in, 
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We  tave  studied  the  tortuoua  and  deformed  roota,  and  denude 
trunks  of  trees  j  before  considering  the  branches,  the  boughB,  the 
leaves,  and  the  flowers  which  decorate  thenij  we  pause  at  the  organ 
from  which  emanate  nil  these  elements.  We  speak  of  the  iud^ 
which  hides  under  its  delicate  green  envelope  the  source  of 
these  brilliant  omaments  of  nature  of  which  every  jrear  witnesses 
the  birth  and  death.  The  bud  is,  in  fact,  the  cradle  of  the  yotmg 
plant.  This  organ  alone  is  oapable  of  reproducing  a  new  in- 
dividual, and  the  horticulturist  is  familiar  with  many  wonderful 
multiplications  of  species  through  its  means.  In  oMinary  circum* 
stances,  however,  the  bud  is  not  intended  to  be  separated  from  the 
mother  plant :  its  function  is  to  nourishi  strengthen,  and  increase 
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in  growth  until  it  becomes  an  organ  concurrent  with  the  others  in 
the  life  of  the  plant. 

The  bud  may  therefore  be  considered  as  a  fundamental  element 
in  the  plant,  which,  without  it,  would  soon  perish.  It  is  the  bud 
which  year  by  year  repairs  the  losses,  supplies  the  flowers,  the 
leaves,  the  branches  which  have  disappeared.  Through  its  means 
the  plant  increases  in  growth.  Through  it,  its  existence  is  pro* 
longed.  The  bud  is  the  true  renovator  of  the  vegetable  world.  It 
may  be  said,  in  fact,  that  a  plant  is  all  bud ;  there  is  scarcely  any 
put  that  does  not  produce  them ;  the  roots,  the  leaves,  the  flowers 
even,  may  accidentally  give  birth  to  buds,  for  nature  never  loses 
mf^t  of  the  phenomena  essential  to  organic  life — namely,  the 
pioduction  of  new  beings. 

Buds  are  of  two  kinds,  namely,  buds  which  produce  leaves  and 
fafanches,  and  buds  which  contain  at  once  leaves  and  flowers. 

The  leaf  bud  is  a  scaly  coneform  organ  placed  on  the  axis  of  a  leaf 
— in  &ct,  a  rudimentary  leaf  or  branch,  so  to  speak,  formed  as  the 
growing  season  is  about  to  close:  it  is,  therefore,  rather  the 
cradle  in  which  the  leaf  is  to  be  nursed  in  the  coming  spring,  than 
the  parts  of  the  leaf  itself  in  a  rudimentary  condition.  The 
growing  point  is  composed  of  cellular  tissue  possessing  special 
powers  of  vitality  and  growth,  and  in  direct  communication  with 
the  horizontal  system  of  the  pith  of  the  stem. 

The  arrangements  of  the  scales  of  buds  are  very  various :  the 
scales  being  rudimentary  leaves,  the  arrangements  of  scales  are 
also  the  arrangements  of  leaves.  Some  of  their  forms  are  familiar 
to  us.  There  are  no  vascular  structures  within  the  point  of  the 
bud  itself,  but  spiral  vessels  and  woody  fibre  approach  near  to  the 
base  of  the  cone. 

The  flower-bud,  on  the  other  hand,  is  a  stationary  growing  focus 
surroimded  by  rudimentary  leaves,  the  growing  point  of  which 
has  become  quasi-paralysed,  and  has  no  power  of  elongating 
itself;  it  is,  in  short,  a  stunted  branch,  from  which  the  power  of 
elongating  itself  by  growth  has  been  withdrawn,  for  it  is  well 
known  that  a  stagnation  of  the  juices  is  favourable  to  the  produc- 
tion of  flower-buds. 

It  is  then  necessary  to  avoid  confounding  the  leaf-bud  with 
the  flower-buds,  which  contain  only  the  flower  ready  to  burst,  to 
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astonish  with  its  beauty  and  disappear.  A  rose  or  pink  bud  only 
encloses  the  flowering  petals  ready  to  open ;  while  the  leaf-bud,  in 
its  serried  and  complex  mass,  includes  all  the  elements  necessary 
to  the  production  of  a  young  plant,  and  as  we  shall  see,  it  suffices 
to  produce  a  new  individual. 

liuds  arc  the  first  age  and  the  earliest  form  of  the  vegetable 
axis;  thoy  occupy  the  summit  of  the  axis,  viz.,  the  arm-pit  or 


Fi;:.  r.'.i.    KimI  111  i!tf  Fiir.  01.    Kvolviii};  Fifr.  60.  Ifud  (if  the  Hone 

A:*h.  leaf-bud  uf  Htine  Cheotnut.  Chcstnat 

axil  which  thoy  are  destined  to  prolong.  In  the  case  of  herba. 
('tM)U8  ])lants  in  general,  and  with  a  great  many  trees  of  equinoxial 
countries,  whose  vegetation,  so  to  speak,  is  increasing,  the  buds  are 
naked ^  that  ih  to  say,  all  the  young  leaves  resemble  each  other,  and 
give  out  true  loaves  as  they  enlarge.  But  in  countries  where  the 
winter,  moro  or  loss  vigorous,  would  destroy  the  delicate  organs, 
tho  oxtornal  loaves  which  cover  the  others  are  subjected  to  modi- 
fioiitioiis  which  transform  them  into  protecting  organs.  They  are 
oh:nig€Hl  into  scaly  coriaceous  membranes,  frequently  furnished  on 
tho  interior  with  an  abundant  down  of  a  thick  hair,  or  with  a 
coating  of  resinous  juice,  insoluble  in  water,  and  preserving  con- 
siderable warmth.  Under  this  shelter  the  rudiments  of  the  young 
plant  are  so  effectually  swaddled  up,  so  to  speak,  as  to  be  thoroughly 
l)ix>tocted  from  the  external  air.  Experiment  proves  that  where 
tho  buds  are  detached  from  the  tree,  and  the  wound  covered  over 
with  a  varnish,  they  have  remained  for  a  long  time  under  water 
without  experiencing  the  least  change. 
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The  scales  are  modified  leaves  then,  but  it  is  not  always  the  same 
part  of  the  leaf  which  constitutes  them.  Nature  employs  divers 
processes  for  transforming  a  leaf  into  a  scale.  Again,  between 
the  scales  of  a  bud  and  the  leaf  which  they  enclose,  we  frequently 
find  a  series  of  intermediate  forms  which  throw  considerable  light 
on  the  metamorphoses  of  which  the  leaf  is  the  seat  when  it  passes 


Fig.  02. — Qraduml  traiufomuition  of  the  leaves  of  the  Currant  {Hibe*) 
into  8cale«  and  leaves. 

insensibly  from  one  state  to  the  other.  Fig.  62, 
which  represents  the  Currant  leaf  {Ribes)  gradually 
passing  from  the  leaf  to  the  scaly  state,  shows  suffi- 
ciently the  transition  from  the  one  organ  to  the 
other,  to  render  any  further  detail  unnecessary. 

The  leaves  are  not  always  disposed  in  the  same 
manner  upon  the  bud,  whether  we  consider 
them  in  their  isolated  state,  or  in  the  position  they 
occupy  in  reference  to  the  others.  The  mode  of 
foliation  sometimes  becomes  a  characteristic  very 
useful  to  the  forester  when  he  wishes  to  acquaint 
himself  with  the  constitution  of  the  trees  during 
winter.  . 

Let  us  consider  each  leaf  independent  of  the 
others,  and  behold  the  different  situations  that  the 
leaf  may  assume  towards  the  interior  of  the  bud.  It  may  be  folded 
up  transversely  in  such  a  manner  that  the  upper  part  rests  over 
the  lower,  as  in  the  Tulip- tree  (Luriodendron  tuUpifera),  Fig.  64. 
It  may  fold  in  its  length  in  such  a  manner  that  one  half  of  the 
leaf  may  lie  over  the  other  half,  as  in  the  Almond-tree 
{Amjgdalis  sinensis),  Fig.  65.  It  may  be  folded  several  times 
in  fan-shape,  as  in  the  graceful  Birch-tree  (Fig.  63) ;  rolled  round 


Fig.  63.— Bud  of 
the  Birch. 
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itself,  as  it  were,  as  in  the  Indian  Shot  [Canva  Indica)^  Fig.  67 ; 
rounded  on  both  edges,  which  reflect  each  other  outwardly,  as  in  the 
Dock-weed  (Rumex),  Fig.  72,  or  inwardly,  as  in  the  Poplar 
{Pqputus  alia),  Fig.  66. 

We  need  not  enter  into  more  minute  details  on  this  subject. 
Figs.  68,  69,  and  70,  which  represent  vertical  sections  of  the  Sage 


FSg.  68.— TraMTera*  W  of  Fig.  09.— Bud  of  Irii.  Fig.  70.— Section  of 

Sage  bod.  abud  of  Lilac. 


(Silvia  officinalis),  Lilac  {Syrivga  vulgaris),  and  the  well-known 
Iris,  will  suffice  to  prove  the  mutual  connection  of  the  young 
leaves  in  certain  vegetables,  while  they  are  yet  shut  up  in 
the  bud. 

In  most  trees  of  temperate  regions  the  buds  make  their  appear- 
ance in  spring,  stopping  at  an  early  stage  of  their  development,  and 
only  elongating  themselves  in  the  following  spring.  They  ramify 
slowly,  and  it  is  only  once  a  year  that  branches  are  produced. 
Nevertheless,  in  the  case  of  the  Peach-tree  and  the  Vine,  two 
generations  of  branches  are  produced.  The  cause  of  this  is,  that 
their  scaly  buds  have  remained  stationary  during  the  autumn  and 
winter  of  the  preceding  year,  have  elongated  themselves  in  the 
spring  and  given  birth  at  the  axils  of  their  leaves  to  buds,  which 
in  place  of  remaining  stationarj",  and  developing  themselves  only 
at  the  conmiencement  of  the  approaching  season,  grow  without 
interruption,  and  produce  new  branches.  French  horticulturists 
have  given  the  name  of  prompt-buds  to  these  shoots.  Branches 
which,  on  the  other  hand,  only  carry  scale  buds,  and  develop  them- 
selves the  year  after,  are  called  dormant  buds. 

We  have  spoken  of  normal  buds,  which  are  borne  on  the  axils 
of  the  leaves,  or  which  terminate  the  axis.  There  are  others  which 
present  themselves  without  any  order,  and  the  exact  spot  where 
they  present  themselves  cannot  be  foreseen.   These  are  adventitious 
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buds :  they  present  themselves  on  all  parts  of  the  Tegetable,  now 
upon  the  stem,  the  leaves,  the  flowers,  and  the  roots.  The  root  of 
the  Sumac,  or  Stag's-hom-tree  of  Virginia  (Rhus  Cotinus),  for 
example ;  of  the  Dutch  Poplar  or  Pollard  Willow  {Salix  Alba) ;  of 
the  common  Acacia,  and  many  others,  run  horizontally  in  the  soil 
very  near  the  surface,  producing  adventitious  buds,  which  root 
themselves  rapidly,  and  rapidly  multiply  the  plant,  so  that  in  a  few 
years  they  become  a  considerable  nuisance. 

The  formation  of  adventitious  buds  is  frequently  produced  by 
accidental  irritation.  The  wheel  of  a  cart,  for  instance,  grazes  the 
tnmk ;  or  the  root  of  a  tree  is  woimded  by  the  passing  plough- 
share, and  an  adventitious  bud  results.  If  we  cut  down  the  head 
of  a  group  of  forest  trees ;  the  plants  which,  left  to  themselves, 
would  have  become  stately  trees,  are  transformed  into  stunted  groups 
which  cover  themselves  afterwards  with  branches,  all  of  the  same 
age  and  the  same  strength ;  they  have  been  transformed  from  trees 
of  stately  gro>vth  to  pollarded  dwarfs.  In  the  case  of  the  Willow, 
this  principle  of  adventititious  budding. has  been  largely  utilised. 
Willows  of  enormous  trunks,  but  short  and  deformed,  surmounted 
by  a  thick  tuft  of  branches,  as  in  the  engraving  at  the  head  of  this 
chapter,  are  commonly  known  as  pollards,  and  owe  their  singular 
appearance  to  the  regular  and  periodical  cutting  to  which  they  are 
subjected.  In  consequence  of  this  mutilation,  a  great  number  of 
adventitious  shoots  are  formed,  which  subsequently  produce  bo 
many  branches  of  like  size.  These  branches  are  cut  to  make 
supports  for  yoimg  trees,  for  pea-sticks  in  horticultural  districts, 
and  as  props  for  the  vine  in  wine-producing  countries.  In  Epping 
Forest,  in  the  neighbourhood  of  London,  it  has  been  the  custom 
from  time  immemorial  to  have  annual  sales  of  these  cuttings,  at 
which  the  neighbouring  inhabitants  are  supplied  with  wood  both 
for  firing  and  horticultural  purposes. 

When  the  Poplar-tree  of  Italy  {Poptilus  fastignatis)  reaches 
twenty-five  or  thirty  years,  it  is  cut  dotvTi,  when  it  forms  planks 
of  some  value ;  but  it  is  also  pruned  every  five  years,  the  residt  of 
pruning  being  numerous  adventitious  buds,  which  produce  branches 
much  used  for  fences  and  for  fire- wood. 

Buds  are  placed  upon  the  stem  at  regulated  intervals,  where 
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fhey  develop  themselves  in  the  form  of  branches,  and  extend  the 
tree,  nourishment  being  carried  through  them  to  every  leaf  and 
fibre.  It  is  also  one  of  their  peculiarities  that,  without  injury  to 
these  organs,  they  may  be  separated  from  the  parent  plant  and 
placed  upon  another,  which,  so  to  speak,  becomes  its  nurse. 
Horticulturists  profit  by  this  circimistance  to  produce  some  of  their 
finest  flowers  and  fr^ts.  This  process,  known  to  gardeners  as 
budding  or  grafting,  is  practised  in  many  difierent  ways,  but  in 
all  the  principle  is  the  same ;  the  bud  without  any  of  the  wood  is 
carefully  removed  from  the  parent  tree  and  applied  to  a  corre- 
spwding  cut  in  the  nursing  one,  covering  the  woimd  so  as  to  keep 
out  the  air.  Fig.  71  shows  the 
manner  in  which  the  cushion  graft 
is  performed ;  b  represents  the  bud 
after  it  has  been  removed  {rom  the 
parent  branch ;  a  the  nursing  stem 
in  which  an  incision  in  the  form 
of  a  T  has  been  made  to  receive  it ; 
c  the  graft  secured  in  its  place  by 
means  of  wool  or  cotton  thread, 
wound  lightly,  but  closely  round 
both.  The  bud  continues  to  grow 
on  its  new  nurse,  and  in  course  of 
time  it  forms  a  branch  or  head  of 
a  tree  producing  the  same  flowers 
and  fruit  for  which  the  parent 
may  have  been  celebrated.  We  need  not  enlarge  here  on  the  im- 
portance of  this  principle ;  it  is  applied  most  successfully  in  horti- 
culture, where  some  delicate  species  of  fruit  or  flowers  is  produced 
on  a  stem  destitute  of  the  vigour  necessary  to  nourish  and  bring  it 
to  maturity. 

The  leaf-bud  is  thus  a  coneform  organ  placed  on  the  axis  of  ^ 
leaf,  in  short,  a  rudimentary  leaf  or  branch  formed  as  the  growing 
season  is  closing,  and  is  the  nidus  in  which  the  leaf  will  be  formed 
in  the  coming  spring,  rather  than  parts  of  a  leaf  in  a  rudimentary 
condition.  The  central  growing  point  (Fig.  60)  is  composed  of 
cellular  tissue  possessing  special  powers  of  vitality  and  growth, 
and  closely  connected  with  the  pith  of  the  stem.    From  this  point 
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all  the  future  leaves  have  their  deyelopment,  and  it  is,  in  all  pro- 
bability, the  organ  whereby  the  circulation  of  the  sap  is  eflfecsted 
aft^r  the  winter's  repose.  This  growing  point  has  a  oertain 
analogy  with  the  embrj'^o  in  the  seed,  inasmuch  as  both  tend  to 
growth  and  reproduction ;  but  they  differ  in  this,  that  tlie  leif- 
bud  needs  no  fertilisation  for  its  development,  and  propagates  the 
individual  as  well  as  the  species,  while  the  embryo  imperatiTely 
needs  fertilisation,  and  continues  the  species  only. 


Fig.  72.— D(Kkwoe<l. 


BOU0HS  AND  BRANCHES, 


eir  axila  $ca^ea  which  are  the  true  leaves,  and  carry  flowers 
wbich  are  tte  exelusiye  characterLjtics  of  branches. 

In  mme  plaoU  the  branches  expand  considerably,  but  in  most 
otters  they  remaiB  sleuder;  their  teiininal  bud  abortive,  they 
become?  point4?d  and  hardened  at  the  extremities ;  in  short,  they 
irechangt^d  into  spines a^i  in  the  Hawthorn  {CrattB^as  ox^catitha), 

A  madiiication  extremely  curious  and  interesting  in  the  form 


ince  of  branches  occurs  in  the  Potato  (S&fanum  itderomim)^ 
W#  which  is  developed  under  ground*    The  subterranean  part 
stem  is  not  green,  and  the  leaves,  if  we  can  call  them  so, 
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are  only  small  nidimentarj'  scales^  at  whose  axils  the  branchefl^ 
which  extend  themaelvea  more  or  less  horizontally,  develop  them- 
eelves,  and  are  charged  with  abortive  leaves.  Tliese  brauchee, 
which  are  thin  and  slender  at  their  origin^  swell  at  their  extremities, 
are  filled  with  a  green  piilverulent  matter,  and  finally  become  the 
tuber,  which  we  recognise  as  the  potato.  In  short,  if  we  examine 
a  potato^  we  see  that  it  is  covered  at  intervals  with  eyes,  or  scales. 
At  the  axils  of  these  scales  a  bud  is  found  ;  everj^  one  knows  that 
these  buds,  when  the  potato  is  stored  in  dark  cellars,  push  oat 
long  slender  shoota  at  the  return  of  spring.  These  are  their  true 
bmncbes  or  stems.  The  fact  that  the  parts  here  described  are 
really  portions  of  the  etemj  is  curiously  proved  by  the  foUowing 
instance  recorded  in  the  Gardemt^'s  Chrmicle,  voL  ii,  p*  85. 
A  potato  plant  had  grown  underneath  an  inverted  flower^pot  in  a 
dark  cellar,  where  it  had  formed  itself  into  a  perfect  miniature  potnio 
plant*  Being  only  surrounded  by  air,  it  had  thrown  out  its 
branches,  and  meeting  with  no  resistance,  it  had  grown  with  the 
same  regularity  as  an  ordinary  plant  would  have  done  above 
ground.  The  set,  or  old  tuber,  was  shrivelled  up,  and  formed  a 
wrinkled  knob,  out  of  which  grew  many  branches  and  brancldets. 
Of  the  latter,  some  had  become  thickened  at  the  point,  resembling 
yotmg  potatoes ;  others,  having  no  power  of  extending  themselves, 
had  swelled  close  to  the  parent  tuber.  All  wore  covered  seole^t 
the  rudiments  of  leaves.  At  first  sight  the  plant  appeared  as  if 
it  had  been  unable  to  form  roots,  but  a  more  minute  inspection 
showed  that  they  were  really  beginning  to  form  here  and  there  in 
many  places  upon  the  suriace  of  the  branches. 

There  is  a  great  ditference  between  tubers — ^between  the  PofaU 
and  the  Da/ilia^  for  instance.  The  tubereule  of  the  Dahlia  may  be 
called  a  true  root ;  it  has  no  vital  node^  or  joint*  On  the  other 
hand,  the  stem  of  the  potato  bears  many  of  these  vital  knots. 

The  length  and  direction  of  the  branches,  as  compared  with  the 
parent  stem,  are  ejttremely  varied,  and  this  variety  tends  to  give 
to  each  plant  its  special  appearance,  its  peculiar  physiognomy*  If 
the  lower,  and  consequently  first  formed  branches,  continue  to 
extend  themselves  in  the  same  proportion,  and  the  upper  ones 
are  shorter  as  they  approach  the  summit,  the  form  of  the  tree  is 
conicalor  pyramidal,  as  in  the  Firs  (Fig.  76).  If  the  central  branches 


case  with  tte  Horse  Cbeatiiut  (jf£$culm  H^pocmtmmi),  Fig.  7 
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If  tbe  upper  bmQcbea  take  a  fuller  derelopment,  ad  in  tlie  Italian 
Pin©^  Fig,  73^  tlie  siunmit  of  the  tree  expands  in  an  ximbrelJa 
form^  and  hns  been  fiptly  compared  to  the  spreading  of  volcani 
eeoritt,  expanding  over  t  he  moutk  of  a  crater,  before  it  descends  a^; 


PL^MTE.IC 

F%.  77,— Hone  €tieiUiitt  Tree. 

to  the  earth.  In  all  these  instances  the  direction  of  the  branch  is 
decided  by  the  manner  in  which  the  hud  is  inserted  in  the  stem, 
and  the  direction  and  growth  of  the  branch  give  its  particular 
appearance  to  the  tree.    Branchea  issue  from  the  stem  at  all 
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tree*  The  tapering  branches  of  the  funereal  Cypress  (Capressm)^ 
as  compared  with  a  kind  of  dome  form^  by  the  branches  of  the 
Oak  (Q(£ercus)t  or  the  Cedar,  give  ua  some  idea  of  the  eoiitraet 
which  the  two  kinds  of  ramifications  preeent*  The  Lombard 
Pophir  {Populm  fastitjmitus)  carries  the  contrast  gtill  fu 


Fig*  IJ*.— Weuping  Willow, 


The  aspect  of  each  of  these  trees  places  in  bold  relief  the  influence 
which  the  different  modes  in  which  the  bud  is  inserted  exercise 
upon  the  rEmific-ations  of  the  branches  and  the  form  of  the  tree. 

In  some  trees  the  branches  take  a  direction  which  seems  inverse 
to  the  usual  habit  of  trees.    In  place  of  rising  towards  the  skies^ 
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e  bmoelies  appeur  to  incline  towards  the  earth  iirith  a  drwping 
aspect.    The  Weeping  Willow,  ^  ^  T  TN-^r  nted  in  Fig,  79,  presents 


a  slrikiBg  and  well-knoiro  exiiraple  of  this  habit  of  growth*  The 
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long  slender  branches  of  this  elegant  tree  fall  by  their  own  weight. 
But  the  habit  is  not  confined  to  this  tree.  The  ash  and  other  trees 
are  capable  of  being  trained  to  it,  and  gardeners  avail  themselYeB 
largely  of  the  habit,  planting  the  banks  of  water  basins,  ponds, 
and  brooks  with  the  one,  and  forming  shady  places  on  lawns  by 
means  of  the  others.  The  Willow  is  at  once  elegant  and  sad  in  its 
aspect. 

The  branches  of  the  Sophora  of  Japan  {SopAara  Japonica),  or  the 
Weeping  Sophora,  resemble  the  Weeping  Willow  in  many  respects, 
but  they  possess  a  certain  rigidity  at  their  extremities,  which 
gives  a  tendency  to  resume  the  upward  direction.  Fig.  80. 

We  have  said  that  a  branch  may  be  considered  as  a  seoondary 
stem,  emanating  from  the  principal  one,  from  which  it  draws  its 


Fig.  81.— Propa^i»tion  of  layers. 


nourishment.  But  if  we  give  this  secondary  stem  or  branch 
another  source  of  nourishment,  it  may  be  separated  from  the 
principal  axis  which  carries  it,  and  become  a  free  and  distinct 
individual  of  the  same  species.  Upon  this  natural  fact  has  been 
founded  the  process  of  layering^  or  root-grafting,  well  known  in 
horticulture;  bending  a  flexible  branch  towards  the  humid  soil 
prepared  for  the  purpose,  the  gardener  maintains  it  in  its  position  by 
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pegging  down,  as  represented  in  Fig.  81,  until  it  has  thrown  out 
roots.  These  roots  being  developed,  it  contains  within  itself  all 
the  elements  of  life.  The  branch  may  be  separated  from  the  stem, 
from  which  it  no  longer  requires  support.    This  process  is  known 


Fig.  82.— Approach  grafting  by  elevation. 

^  by  inclination.    But  every  branch  which  it  is  desired 

to  layer  may  neither  be  within  reach  of  the  soil  nor  sufficiently 
flexible  to  bend  to  the  extent  requisite.  In  such  cases  the  soil 
must  be  raised  to  the  branch.    To  effect  this,  vases  or  flower-pots 
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of  various  forms  are  employed,  which  are  filled  with  earth,  and 
maintained  at  the  necessary  height,  the  branch  being  placed  in  it 
traversing  the  vase  in  contact  with  the  soil,  as  in  Fig.  82. 
The  soil  being  maintained  in  a  humid  state,  the  portion  of  the 
branch  in  contact  with  it  is  not  slow  to  push  forth  its  adventitious 
roots,  which  are  soon  present  in  suflBcient  numbers.  La  due  time 
the  branches  may  be  separated  from  the  parent  stem,  and  trans- 
planted elsewhere.    This  is  called  layering  by  approa^cfu 

Propagating  by  slips  or  cuttings  differs  from  layering  only  in 
this,  that  the  part  of  the  plant  employed  in  the  process  of  multi- 
plication is  detached  at  once  from  the  parent  plant,  and  completely 
abandoned  to  the  powers  of  nature.  Cut  a  branch  even  of  c5on- 
siderable  size  from  a  willow  or  poplar ;  give  it  a  clean  sloping  cut 
across  a  joint  or  node,  and  bury  it  in  humid  soil,  it  will  immediately 
push  out  adventitious  roots,  and  soon  begin  to  grow  a  new  and 
independent  willow  or  poplar.  But  all  plants  will  not  so  readily 
accommodate  themselves  to  this  easy  mode  of  multiplication. 
There  are  some  plants  which  will  not  take,  to  use  the  consecrated 
term,  without  the  aid  of  many  complicated  artifices ;  there  are 
even  some  which  resist  all  means  known  of  propagation  by  slips ; 
in  short,  the  slip  often  finds  itself  subject  to  these  alternatives — ^to 
die  of  inanition,  for  want  of  sufficient  moisture,  or  to  rot  firom  over- 
much liquid.  The  problem  for  the  operator  to  solve,  in  order  to 
favour  the  production  of  roots,  is  to  establish  a  proper  equilibrium 
between  the  aqueous  losses  to  which  the  slip  will  submit,  and  the 
quantity  of  water  which  it  absorbs ;  and  to  do  so  is  not  without  its 
difficulties.  But  this  is  not  the  place  to  explain  the  processes 
by  which  these  operations  are  successfully  performed.  We  must 
content  ourselves  with  remarking  that  the  process  is  not  confined 
to  slips  or  cuttings  of  branches,  as  cited  above.  Cuttings  may  be 
made  from  rhizomes,  from  leaves,  and  even  from  parts  of  a  leaf. 
But  this  last  process  is  only  employed  for  certain  exotic  plants ; 
the  inhabitants  of  our  hot-houses  which  never  bear  fruit,  and 
scarcely  throw  out  branches. 

Layers  and  slips  are  not  the  only  operations  in  which  branches 
are  employed  for  the  purpose  of  multiplication.  There  is  another, 
the  most  important  of  all  in  garden  operations,  namely,  grafting^  of 
which  we  have  already  said  a  few  words  in  connection  with  the 
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Fig  88.— Sabjecta  far  ^proach 
grafting. 


the  wound  moist 
approach  grafting. 


Fig.  84. — Appram  h  grafting. 

sustain  and  furnish  matter  for  its  sustenance ; 
to  nurse  it,  in  short.  We  sometimes  see  in 
forests  certain  trees,  particularly  the  Horn- 
beam, in  which  a  branch  of  one  is  firmly 
united  to  a  neighbouring  tree  of  the  same 
species.  This  process,  which  in  this  case  is  a 
natural  occurrence,  is  practised  artificially  to  a 
great  extent  in  gardening.  The  operator  cuts 
a  corresponding  slice  of  bark  from  two  trees, 
brings  the  two  equal  places  into  contact,  and 
lashes  them  firmly  together  with  cord,  which 
is  again  covered  with  some  sort  of  clay  to  keep 
until  a  junction  has  taken  place.  This  is 
Fig.  83  shows  the  mEumer  of  preparing  the 
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two  subjects  intended  for  approach  grafting.  Fig.  84  exhibits  two 
subjects  firmly  attached  by  means  of  ligatures. 

In  cleft  grafting  the  trunk  of  a  tree  is  cut  through  horizontally^ 
and  a  vertical  cleft  is  made  in  its  centre  some  inches  deep.  Into 
this  cleft  the  branch  of  a  graft  with  several  buds,  and  cut  to  the 
shape  of  the  cleft,  is  inserted,  which  is  closely  in  contact  with  the 
sides  of  the  cleft.  The  cleft  is  then  covered  with  mortar  of  some 
kind,  and  boimd  firmly  together  by  means  of  cord.  In  Fig  86  we 
have  these  successive  operations  represented.  Cleft  grafting  is 
operated  successfully  both  on  the  trunks  and  roots  of  trees.  B j  its 
means  the  horticulturist  changes  with  advantage  the  products  of 
trees  of  the  same  species,  making  the  head  bear  fruit  and  flowers 
other  than  those  belonging  to  the  principal  stem.  In  fiust,  thej 
restore  the  vigour  and  sweetness  of  youth  to  a  tree  already  aged 
and  exhausted. 


Pitwtrate  creeping  stem  of  Marsh  Pennywort  ( Hydrocaiyle  vuigaris). 


Fig.  86.— Aeml  and  •nbmerged  leaves  of  the  Arrow-head  (Sagittana). 


Of  Leaves. 

We  have  considered  buds,  which  enclose  in  their  green  envelope 
the  promises  of  spring.  At  the  hour  marked  by  awakening  nature 
this  cradle  of  the  leafy  organs  will  open  itself  step  by  step,  and  in 
a  short  time  the  gardens,  the  fields,  and  the  woods  will  be  clothed 
with  a  dazzling  down  of  verdure. 

The  season  of  the  renaissance  of  leaves  is  that  which  exercises 
the  softest  influence  on  the  human  soul,  when  the  new  vegetation 
begins  to  decorate  the  fields,  and  gives  to  the  boughs  and  branches, 
long  denuded  by  the  hoar-frost,  that  cloud  of  vernal  green  so  vivid 
and  dazzling  which  brings  with  it  that  delicious  impression  which 
no  animated  beings  can  deny  themselves.  The  reviving  verdure  is 
the  forerunner  of  fine  days,  the  first  adornments  of  the  fields 
announcing  a  brilliant  cortege  of  flowers,  a  plentiful  tribute  of 
savoury  fruits.  Renovated  nature  ofiers  at  once  to  the  eyes  and 
the  mind  a  most  seducing  picture,  and  what  pleasure  do  we  not 
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enjoy  in  the  shade  and  shelter  of  the  forest  in  the  burning  days 
of  summer. 

If  the  leaves  have  not  the  dazzling  and  variegated  colours  of 
the  flowers  of  our  fields  or  parterres,  their  green  surface  and  varie- 
gated shades  serve  to  repose  the  eye  and  preserve  the  sight.  The 
movement  of  the  leaves  as  they  gracefully  wave  to  every  breath  of 
wind,  serves  also  to  animate  the  landscape,  and  gives  it  a  kind  of 
existence. 

But  the  functions  of  the  leaves  ore  not  limited  to  mere  ornament 
and  shade.  Nature,  as  we  shall  see^  assigns  to  them  infinitely 
more  important  offices,  both  to  surrounding  nature  and  to  the  tree 
of  which  they  form  a  part.  They  purify  the  surrounding  atmo- 
sphere, restoring  it  to  its  normal  condition,  rendering  it  healthy 
and  salubrious  when  vitiated  by  the  breath  of  animals.  The 
Creator  has  in  this,  as  in  all  His  works,  united  decorative  elegance 
and  beauty  of  form  with  direct  and  immediate  utility. 

Leaves  are  borne  upon  the  stem  and  branch,  and  nothing  is 
more  varied  than  the  forms  they  assimie.  In  Saffittaria,  Fig.  87, 
they  resemble  an  arrow  or  spear-head,  whence  its  name.  In  the 
Juniper  bush  {Juniperm  communis).  Fig.  88,  its  spines  are  like  so 
many  needles.  Others  have  false  leaves,  as  in  certain  of  the 
GladioluSy  which  issue  from  a  sheath  like  the  Iris.  Leaves  in  their 
turn  affect  the  form  of  a  disk,  as  in  the  Nasturtiumy  Fig.  89,  or  the 
form  of  a  spatula  in  the  Daisy  {Scabiosa  atroptcrpurea).  Fig.  90. 

Some  leaves  have  forms  so  strange  that  botanists  have  been 
puzzled  to  describe  them.  For  example,  in  Nepenthes  distillatcria^ 
Fig.  91,  the  leaves  terminate  in  a  most  singular  manner ;  forming 
a  sort  of  um  or  vase,  surmoimted  by  a  cover,  which  opens  and 
shuts  as  occasion  requires.  This  vessel  is  suspended  at  the  extremity 
of  a  thread-like  appendage  to  a  winged  petiole,  which  would  seem 
to  be  altogether  imfit  to  support  it.  In  a  recent  work  we  find  the 
following  facts  recorded  in  reference  to  the  leaves  of  the  Nepenthes 
distillatoria.  An  officer  of  marines  writes  as  follows  : — "  Three  days 
after  my  arrival  at  Madagascar,  I  lost  myself  during  a  short 
excursion  into  the  interior,  and  was  overtaken  with  an  excessive 
lassitude,  accompanied  with  a  devouring  thirst.  After  a  long 
walk  I  was  on  the  point  of  yielding  to  despair,  when  I  perceived 
close  to  me,  suspended  to  leaves,  some  small  vases,  somewhat  like 
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There  is  not  less  diversity  in  their  length  and  breadth,  than  in 
their  form.    While  some  leaves  are  only  haK  a  line  in  length, 


Fi^.        l{aiiuu<.-ii'.iu>  uquuiiht). 

others  attain  the  dimensions  of  five  or  six  yards.    Xor  is  their  size 
ahviiys  pi'oportioned  to  the  thickness  of  the  stem  which  carries 
r;  them.    The  leaves  of  a  small  plant,  the 

Dock -leaf  (Itumex),  would  cover  many 
hundred  times  the  space  occupied  by  the 
fascicled  leaves  of  the  Larch,  an  imposing 
mountain  tree;  and  there  is  a  thousand 
times  less  vegetable  matt<}r  in  the  leaf  of 
the  Fir-tree  or  Cedar  than  in  that  of  the 
I*lautain,  or  Banana-tree. 

The  leaf  usually  consists  of  two  pai*ts — a 
stalk,  or  petiole,  and  the  blade,  or  hmina. 
Tlie  petiole  connects  the  leaf  T\dth  the  branch 
or  stem,  and  is  composed  of  a  bundle  of  un- 
expanded  fibres  covered  by  an  epidermis. 
When  the  petiole  fails,  as  in  the  common  Flax  (Linum),  Fig.  96, 
the  leaf  is  said  to  be  sessile.  In  such  cases  the  leaves  often  partially 


Fig.  W.   S^»s^i^•  hMves  of  the 
Flnx  I'lniit. 
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or  entirely  surround  the  stem,  when  they  are  said  to  be  amplexical 
or  semiamplexieaL  The  leaf  is  simple  when  the  limb  consists  of 
one  piece  either  quite  entire  or  variously  indented,  cleft  or  divided 
on  tiie  edge;  and  compound  when  it  consists  of  one  or  more 
leaflets,  each  of  which  is  jointed  to  the  conunon  petiole  by  inter- 
mediate little  petioles,  sometimes  very  short,  and  said  to  be  petio- 
kOed.  The  l^of  the  Lime-tree  {Tilia),  Fi^?.  97,  is  simple ;  that 
of  the  Bobinia,  or  False  Ac- 
cacia.  Fig.  98,  is  compound. 

It  happens  sometimes  that 
the  petiole  is  branching  and 
bears  petioles  of  the  second  or 
third  order,  upon  which  are 
inserted  petiolules  with  their 
folioles.  This  occurs  in  Gle- 
ditsckia  tricanthus,  Fig.  99,  a 
highly  ornamental  group  of 
trees,  with  branching  thorns  in 
some  of  the  species.  When 
the  division  of  leaves  is  carried 
further,  the  term  decompound 
is  made  use  of;  the  Hemlock 
{Conium  maculatum)^  is  said  to 
be  supra-decompound.  The 
limb  of  the  leaf  is  often  continued 
all  round,  and  sufficiently  large 
to  embrace  it,  as  we  see  in  the 
Box -tree,  the  Iris,  and  some 
other  plants.  The  edge  of  the 
limb  of  the  leaf  is  generally  Fig.  w.-Leaf  of  the  Lime-tn  e. 

more  or  less  serrated ;  according  to  the  form  and  depth  of  these 
inequalities  round  the  margin,  the  leaf  is  said  to  be  dentate^ 
erenatey  serrate^  lobcd^  and  cloven. 

Leaves  are  dentate  when  the  edge  is  intersected  with  acute, 
pointed  teeth,  as  in  the  Chestnut ,  Fig.  100.  Crenate  when  the 
margin  presents  mxllant  parts,  as  in  the  Saxifraqe,  Fig.  1 01.  Tliey 
are  lobed  when  the  leaf  is  more  deeply  indented,  as  in  the  Gingko^ 
Fig.  102.   They  are  cleft  when  their  division  embraces  one  half  of 


Fig.  96.— L««f  of  Roliiiua.     Fig.  9»  — Uaf  of  OloditKhiik      Fig.  lOO.—Cbestniit.   Fig  lOl— ImT  of 
Stfifnge.  Fig.  loa.— LMf  of  Oingko.  Fig.  108.~Leiif  of  BwihinlA. 
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the  leaf,  as  in  the  BatiAinia,  Fig.  103,  the  leaf  of  which  gives  a 
very  good  idea  of  the  cleft  leaf.  The  leaf  of  Castor-oil  tree 
{Bicims  eammunis).  Fig.  104,  is  cleft  iu  eight  sections.  Finally, 
leaves  are  partite  when  the  separation  penetrates  nearly  to  the 
petiole,  or  reaches  the  centre  of  the  limb,  as  in  Fig.  105,  a  bipartite 
leaf,  and  again  in  Fig.  106,  which  represents  the  leaf  of  Cannabis 
satita,  the  Hemp ;  as  Fig.  107  does  Ec/dnops  sp/uBrocep/ialuSj  and 
as  Fig.  108  does  the  leaf  of  Scliohjmus  hispaniaoi,  in  which  the 
divisions  of  the  leaf  are  more  numerous  still 

The  leaf  is,  as  we  have  said,  a  flatteued  organ  having  two 
surfaces,  and  border,  the  whole  of  which  constitutes  the  lamina^  or 
blade.  The  blade  of  every  leaf  is  traversed  by  prominent  lines  or 
ridges  called  veins,  which  are,  however,  more  saillant  on  the  lower 
face  than  on  the  upper.  These  are  formed  of  woody  tissues,  spiral 
vessels  and  cellular  tissues.  They  form  the  nerciire  of  the  leaf,  and 
are  retained  in  their  positions,  and  the  intervening  space  is  filled  up, 
by  cellular  tissue.  The  tissues  of  the  veins  arc  brought  into  closer 
proximity  in  the  petiole,  which  is  a  small  stem.  Having  passed 
into  the  stem,  one  part  of  the  food  of  the  plant  enters  the  bark,  while 
the  other  traverses  the  wood  and 
penetrates  to  the  medullaiy  sheath 
at  the  centre  of  the  stem.  Every 
leaf  is  thus  in  eomiiiunication  with* 
the  jstem,  and  not  this  only  :  it  is,  in 
fact,  a  prolongation  of  the  pith,  spiral 
vessels,  and  wood  of  the  system. 
The  dis|x)sition  of  the  nervure,  or 
veins,  differs  very  little  in  the  three 
j)rincipal  t}']X}s.  In  the  Chestnut, 
whose  leaf  is  represented  in  Fig. 
loo,  the  iierN-ure  runs  from  the  base 
to  the  summit  of  the  blade,  sending 
out  to  the  right  and  left  a  secondary  set  of  veins  parallel  to  each 
other,  disposed  like  spray  of  a  feather.  In  the  Mallow  [Malca 
i^yU'tntriii),  Fig.  109,  five  principal  nerves  run  from  the  base  of  the 
k-af  to  the  apex,  and  radiate  in  the  blade,  like  the  foot  of  a  web- 
f^Mjted  bird.  In  the  Iris,  of  which  leaves  are  represented  in 
Fig.  30,  p.  oO,  a  great  number  of  delicate  veins  run  from  the  base 
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Fig.  IdV*.— Leaf  of  the  Mai-sh  Mallow. 
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of  the  leaf  towards  the  summit,  all  being  parallel  to  each 
other. 

The  petiole,  sometimes  long,  sometimes  short,  and  sometimes 
absent  altogether,  is  often  cylindrical,  sometimes  arched  and 
inflated  as  in  the  Water  Caltraps  {Trapa  natans),  or  compressed, 
as  in  the  Birch- tree  {Carpinus  betulus),  and  many  poplars,  in 
which  the  surface  is  large,  in  place  of  being  a  continuation  of  the 
blade,  it  abuts  upon  it  at  right  angles.  In  such  cases  the  petiole 
gives  little  support  to  the  leaf,  but  presents  its  two  largest  sides 
to  the  wind,  which  cause  it  to  oscillate  and  tremble,  producing  the 
rushing  sound  which  distinguishes  the  Aspen-tree  {Populus 
tremula). 

In  some  cases  the  petiole  fails ;  the  blade  even  may  be  defective  ; 
the  leaf  is  then  reduced  to  its  petiole.  But  in  such  cases,  in 
obedience  to  the  laws  of  compensation,  which  intervene  when  any 
organ  proves  abortive,  the  neighbouring  parts  take  a  greater  develop- 
ment ;  the  petiole  is  enlarged  and  assumes  a  ribbon-like  form,  a 
sort  of  blade  which  was  long  taken  for  a  leaf.  It  is  distinguished 
by  the  position  of  its  veins,  and  also  by  the  fact  that  in  place  of 
being  compressed  in  such  a  manner  as  to  present  the  usual  upper 
and  under  surface,  it  is  set  edgeways,  and  its  two  faces  are  lateral. 
This  form  of  petiole  is  termed  a  Pkyllodium,  and  is  applied  to  so 
called  leafless  plants,  where  the  petiole  perfonns  the  functions  of 
one.  The  Acacia  heterophylla.  Fig.  110,  is  full  of  instruction  in 
this  respect.  We  find  in  it  aU  the  intermediate  steps  between  a 
perfect  compound  leaf  and  a  phyllode.  The  petiole  is  there  seen  to 
flatten  and  enlarge  in  exact  proportion  as  the  leaf  decreases  ;  they 
bear  leaflets  at  the  earliest  stage  of  their  development,  and  have 
parallel  veins,  although  occurring  in  exogenous  plants.  This  trans- 
formation of  the  petiole,  which  is  frequent  in  the  Acacias  of  Australia, 
occurs  also  in  many  other  plants,  as  in  Dionea  inuscipula,  Venus 
Fly-trap,  in  which  the  petioles  extend  laterally,  and  resemble  true 
leaves ;  in  the  tendrils  of  the  pea,  and  in  some  others  belonging  to 
the  legimiinous  plants,  as  well  as  among  the  umbelliferous  plants 
and  the  ranunculaceie,  the  petiole  grows  longitudinally. 

Leaves  transform  themselves  into  other  organs  with  wonderful 
facility.  It  is,  in  fact,  by  modifications  of  the  leaves  that  nature 
produces  many  essential  organs  in  the  life  of  plants.    They  are 
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changed  into  scales,  a  transformation  of  which  we  have  an  example 
in  the  Asparagus  plant,  Fig.  113 ;  into  tondrils,  as  we  have  already 
observ^ed  in  the  Pea,  Fig.  Ill ;  and  into  spines,  as  in  the  Barberry 
{Berberis),  Fig.  115,  for  spines  would  have  become  branches  under 
other  evolutions  of  the  axillary  leaf-bud. 

Now  what  is  the  source  of  this  disposition  of  leaves  upon  the 
st^ma  and  branches  which  carry  them  ?  Are  they  thrown  at 
random  upon  the  axes  of  the  vegetable  ?  The  most  superficial 
examination  suffices  to  satisfy  us  that  the  leaves  are  always  placed  in 


Fig.  110.— Acacia  lieteropbyllu. 


the  same  manner  and  in  a  fixed  order  for  every  species  of  plant.  In 
(jther  words,  that  theii'  relative  distance  and  time  are  rigorously 
fixed  by  nature.  A  more  profound  examination  leads  to  the  con- 
viction that  this  order  is  subject  to  certain  laws,  and  may  be 
expressed  by  an  arithmetical  fonnula.  If  we  examine  a  branch  of 
the  Elm  (Fig.  IIG),  of  the  Willow,  or  the  Cherry-tree,  we  observe 
at  once  that  the  leaves  are  all  inserted  at  difierent  heights.  In 
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this  case  they  are  said  to  be  alternate.  In  the  Willow,  the  Nettle 
(Urtica),  Fig.  112,  on  the  contrary,  the  leaves  are  grouped  in  pairs 
all  at  the  same  height.  These  leaves  are  said  to  be  opposite.  In 
the  Loose-strife  {Lysimachia  vulgaris),  and  the  Rose  Laurel,  Fig. 
114,  three  leaves  are  grouped  at  the  same  height  round  the  stem. 
In  this  case,  as  also  in  cases  where  many  leaves  are  grouped  in 
the  same  manner,  we  say  the  leaves  are  verticillate. 


Fig.  115.— Tlie  Barberry.  Fig.  116.-  Branch  of  the  Elm. 


What  gives  to  plants  their  peculiar  physiognomy  and  appear- 
ance, is,  that  the  elements  which  constitute  the  verticillate  feature 
correspond  with  the  intervals  which  separate  the  pair  or  group 
placed  immediately  above  or  below,  and  it  may  be  added  that  the 
elements  of  a  similar  pair  or  verticiUe  are  always  equidistant.  To 
return,  however,  to  the  alternate  leaves.  Let  us  take  a  branch  of 
the  Peach  or  the  Plum-tree,  Fig.  117,  and  examine  any  leaf  what- 
ever. We  shall  find  that  higher  up,  the  branch  carries  another 
leaf  immediately  above  it,  and  that  in  the  interval  between  these 


ON  LEAVES. 


87 


two  leaves  there  are  four  others  diversely  placed.  All  these  leaves 
are  placed  upon  the  line  of  an  ideal  spiral,  which  commences  in 
one  leaf  and  terminates 
in  the  leaf  on  the  line 
immediately  above.  The 
unit  of  the  spiral  may 
consist  of  one  or  more 
revolutions  of  the  spiral 
round  the  axis.  Fixing 
on  any  leaf  and  ascend- 
ing the  branch  till  the 
leaf  immediately  over  it 
is  found,  by  counting  all 
the  intermediate  ones  the 
number  constituting  the 
imit  or  cycle  is  arrived  at. 
In  the  Peach  and  Plum- 
tree  the  cycle  embraces 
five  leaves,  and  the  spiral 
goes  twice  round  the 
^gg^  branch.  This 
is  expressed  in 
botanical  lan- 
guage by  the 
fractional  for- 
^    mida  I,  the  nu-  n  -  the  iviuh. 

merator  indicating  the  number  of  turns  the  spiral  makes 
on  the  cycle,  the  denominator  the  number  of  leaves 
which  constitute  the  cycle,  as  in  Fig.  118.  In  the  Alder 
{Alnus  glutinosa),  Fig.  119,  three  leaves  constitute  the 
cycle ;  and  the  spiral  only  describing  a  single  turn  on  the 
stem,  the  disposition  of  its  leaves  is  represented  by  the 
fraction  ^,  as  exhibited  in  Fig.  120. 

In  the  Elm  (Ulnus),  as  we  have  seen  in  Fig.  116,  and 
in  the  Lime-tree,  two  leaves  only  constitute  the  cycle,  in 
reach  leaves,  which  casc  thcy  are  represented  by  the  fraction  ^.  Let 
us  write  these  three  fractions  in  a  single  line,  J,  i,  f ,  and  we  find 
the  fraction  f  is  the  sum  of  the  two  first  fractions.   Let  us  add  the 


Fig  118 
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term  of  the  J  and  3,  we  obtain  i.  Do  the  same  for  i  and  f,  and 
we  obtain  -jS-  In  this  manner  the  terms  h  h  if  if  A,  ii,  are 
obtained.  Singularly  enough  these  fractional  formulas  express 
precisely  the  disposition  of  leaves  which  nature  realises.  The 
denominators  of  these  fractions,  in  giving  the  leaves  of  each  cycle, 
indicate  at  the  same  time  the  vertical  lines  foUowing  which  the 

leaves  are  ranged. 
^  Thus  in  the  Elm  and 
in  the  Lime-tree,  the 
leaves  are  disposed 
in  two  rows,  and  are 
said  to  be  distichous^ 
in  which  it  agrees 
with  the  Ivy  {Hedera 
helix),  and  the  Yew 
( Taxus  banata).  In 
the  Alder,  the  Mea- 
dow Saffron  {Colchi- 
cum  autumnal^),  the 
leaves  are  disposed  in 
three  rows,  and  said 
to  be  triS' 
tichmts.  In  ' 
the  Peach- 
tree,  where 
the  leaves  | 
are  disposed 

in  five  rows,  they  are  said  to  be  qidncunciaL  "The 
distribution  of  leaves  upon  the  branches,"  says  De 
CandoIIe,  is  in  accord  with  their  functions,  which  are 
almost  exclusively  determincfl  by  the  action  of  the  sun. 
In  order  that  this  action  should  exercise  itself  properly,  4 1 
it  is  neccssar}''  that  the  loaves  be  wide  apart  one  from  ' 
the  other.    "We  have  seen  that  in  all  the  systems  by  ^  — 

..  Iimertion  of 

which  the  positions  ot  the  leaves  are  arranged,  it  results 
that  the  leaves  which  bear  immediately  above  others  are 
never  covered.   In  cases  the  least  favourable,  the  third  only  covers 
the  first,  and  the  fourth  the  second.    In  another  case  it  is  the 


19.— Branch  of  the  Alder. 
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sixth.  Thus,  in  all  these  combinations,  whether  it  be  from  the 
distance  of  the  systems,  or  of  the  part,  or  from  the  size  of  the 
leayes,  which  diminish  as  they  ascend,  we  soon  find  that  all 
leaves  are  so  arranged  as  to  enjoy  the  free  action  of  the  solar 

light." 

In  most  plants,  when  the  leaves  have  accomplished  their  physio- 
logical functions,  they  fall,  even  in  the  year  which  witnesses  their 
birth.  But  there  are  others  which  are  not  detached  till  the 
following  year,  while  others  still  remain  for  many  years  attached 
to  the  stem.  The  leaves  of  most  of  the  conifers,  those  of  the  Box 
(Buxus),  the  Holly  (Ilex),  of  the  Orange-trees  (Citrus),  do  not 
shed  them  in  the  year  in  which  they  are  developed,  but  are  met  * 
by  a  continual  growth  of  new  leaves.  These  plants  are  never  seen 
naked  ;  they  constitute  the  plants  commonly  known  as  evergreens. 
In  the  first  of  these  states  the  plant  is  said  to  be  deciduous,  from 
cfe,  down,  and  cado,  I  fall,  when  the  leaves  fall  before  the  next 
spring.  They  are  marcescent,  from  rmrcesco,  withering,  when 
they  wither  before  falling,  as  in  the  Oak  and  Beech.  They  are 
persistent,  from  persistens,  remaining,  standing,  when  they  remain 
longer  than  a  year. 

In  some  plants,  as  the  Cactus,  the  leaves  are  shed  almost  as  soon 
as  they  appear.  These  are  said  to  be  caduccajis,  from  cado,  I  fall. 
The  leaf  thus  dies  like  all  created  beings  when  the  purpose  for 
which  it  wa8  created  is  accomplished.  The  immediate  cause  of 
death  seems  to  be  this :  the  cells  of  which  it  is  composed  have 
become  encrusted  with  foreign  matter,  deposited  during  the 
processes  of  digestion  and  evaporation  carried  on  by  the  organ, 
which  then  becomes  incapable  of  further  action. 

On  the  subject  of  the  distribution  of  evergreen  trees,  Auguste 
de  St.  Hilaire  makes  the  following  remarks  : — "  As  we  retire  from 
the  tropics,  the  niunber  of  evergreen  trees  goes  on  diminishing  in 
rapid  successiAi.  At  Porto  Allegra,  near  latitude  30*^  south,  I 
found  in  the  coldest  season  that  the  trees  nearly  all  changed  their 
leaves.  At  San  Francisco  de  Paula,  near  the  Rio  Grande,  in  34®, 
nearly  one-third  of  the  ligneous  vegetation  had  lost  their  leaves ; 
and  finally,  at  two  degrees  farther  south,  a  tenth  of  the  trees  only 
preserved  their  foliage.  At  Montpellier,  the  fields  in  winter  are 
not  yet  deprived  of  verdure ;  and  Lisbon,  Madeira,  and  Tenerifie 
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present  a  still  more  considerable  number  of  trees  always  green. 
It  must  not  be  supposed,  however,  that  in  the  tropics  all  the  trees 
are  evergreens.  Even  in  the  vast  forests  which  occupy  the 
Brazilian  coast,  and  where  vegetation  is  maintained  in  continual 
activity  by  its  two  principal  agents,  heat  and  moisture^  there  exist 
trees,  such  as  some  of  the  Begnoniacea),  which  lose  every  year,  like 
our  trees,  all  their  leaves  at  once,  but  immediately  after  they  are 
covered  with  flowers,  and  in  a  very  short  time  these  are  succeeded 
by  new  foliage.  I  speak  here  of  woods  growing  in  equinoxial 
regions,  where,  as  with  us,  niin  and  drought  have  no  determinate 
period.  In  countries,  on  the  other  hand,  where  six  months' 
continual  ruin  is  succeeded  by  uninterrupted  dry  weather,  there 
are  woods  which  every  year  remain  for  a  considerable  time 
destitute  of  verdure,  and  the  traveller  who  traverses  them  is 
scorched  In'  the  aixlont  blaze  of  the  equinoxial  zone,  while  he  has 
before  his  eyes  the  leafless  image  of  European  foresta  daring 
winter.  AVo  liavc  oven  seen  this  excessive  drought  continue  during 
two  years,  and  the  trees  remain  for  two  years  without  their  foliage." 

But  evergreen  trees  are  only  exceptional  in  the  vegetable  world. 
Most  trees,  shrubs,  and  herbaceous  plants  are  without  their  leaves 
diu'ing  one  half  the  year.  When  the  leaves  have  performed  their 
functions,  when  the  fruits  have  appeared,  matured,  and  ripened, 
vegetation  has  entered  into  a  new  phase;  the  leaverf  lose  their 
brilliant  green  and  assume  their  autumnal  tint,  som^ltimes  clothed, 
however,  in  colours  of  accidental,  though  transitory,  brightness. 
The  green,  when  it  is  persistent,  is  more  grave  and  sober  in  its 
hue  ;  it  becomes  brown  in  the  Walnut,  it  takes  a  whitish  tone  in 
the  Honeysuckle.  The  leaves  of  other  plants,  as  the  Ivy,  the 
Simiach  (Jl/ius  Cofiniis),  the  Dog- wood  tree  (Camus),  become 
clothed  in  a  reddish  tint ;  they  become  yellow  in  the  Maple  (Acer 
campcstre),  and  many  others  of  our  forest  trees.  But  whatever 
may  be  the  variety  of  shades  which  leaves  take  in  their  decay,  a 
certain  air  of  sadness  pervades  these  ornaments  of  our  fields,  which 
proclaims  their  approaching  dissolution,  and  betrays  the  imminence 
of  the  cold  season.  Cold  and  humidity  will  soon  arrest  the  sap 
and  disorganise  the  petiole ;  the  leaves,  withered  and  deformed, 
will  soon  cumber  the  groimd,  to  be  blown  hither  and  thither  by 
the  wind.    It  is  the  season  of  the  fall  of  the  leaf  with  aU  its 


ON  LEAVES. 


91 


melancholy  associations  which  the  poets  have  depicted  in  so  many 
well-known  stanzas. 

Nevertheless,  leaves  when  separated  from  the  vegetable  which 
has  given  birth  to  and  matured  them,  are  not  lost  to  the  earth 
which  receives  them.  Everything  in  nature  has  its  use,  and  leaves 
have  their  uses  also  in  the  continuous  circle  of  vegetable  reproduc- 
tion. The  leaves  which  strewed  the  ground  at  the  foot  of  the 
trees,  or  which  have  been  disseminated  by  the  autimm  winds  over 
the  naked  country,  perish  slowly  upon  the  soil,  where  they  are 
transformed  into  the  humus^  or  vegetable  mould,  indispensable  to 
the  life  of  plants.  Thus  the  d^hris  of  vegetables  prepares  for  the 
ccnning  and  formation  of  a  new  vegetation.  Death  prepares  for 
new  life ;  the  first  and  the  last  give  their  hands,  so  to  speak,  in 
vegetable  nature,  and  form  the  mysterious  circle  of  organic  life 
which  has  neither  beginning  nor  end. 

But  let  us  return  to  the  general  study  of  leaves.  We  have  still 
to  note  a  last  and  most  important  phenomena  in  the  variety  of 
their  functions.  We  speak  of  the  spontaneous  movements  executed 
by  leaves  imder  many  circumstances. 

Leaves  almost  always  assume  the  horizontal  position.  They 
have  an  upper  surface  turned  towards  the  heavens,  and  a  lower 
surface  looking  on  the  earth.  This  position  is  so  natural,  and 
hence  so  necessary,  that  leaves  take  it  of  themselves  during  day 
and  night  when  from  any  accidental  cause  .that  position  has  been 
lost.  If  we  place  a  plant  in  an  apartment  lighted  by  a  single 
window,  it  is  soon  observed  that  all  the  leaves  direct  their  upper 
surface  towards  the  light.  This  is  an  experiment  which  our 
readers  can  readily  repeat  for  themselves.  But  leaves  perform 
other  movements,  equally  remarkable,  on  which  we  must  pause  an 
instant.  The  study  of  these  movements  has  been,  as  we  shall  see, 
the  subject  of  some  curious  and  interesting  experiments. 

Dutrochet,  having  placed  a  young  pea  in  a  chamber  lighted  on 
one  side  only,  soon  observed  that  the  leaf  inclined  itself  towards 
the  light,  and  directed  its  petiole  towards  the  heavens,  or  rather 
inclined  it  towards  the  dark  part  of  the  chamber.  The  tendril  was 
now  nearly  straight,  now  curved  and  arched,  presenting  very 
irregular  motions.  Dutrochet  placed  certain  fixed  indicators  both 
over  the  tendril  and  over  the  petiole,  and  at  the  insertion  of  the 
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two  folioles.  He  was  thus  able  to  state  what  direction  it  took  ia 
retiring  from  the  fixed  indicators.  He  soon  observed  that  the 
summit  of  the  petiole  described  an  elb'psoide  curve  in  the  air 
while  the  tendril  which  terminated  it  had  various  motions.  Ha 
soon  observed  that  the  intemode  of  this  leaf  participated  in  thii 
movement  of  revolution,  and  that  it  was  even  the  principal  agent 
in  it.  The  inercthale  or  intemode  and  the  leaf  then  produced  \sj 
their  general  movements  a  sort  of  cone,  whose  summit  occupied 
the  lower  part  of  the  metherale,  and  whose  base  was  the  curve 
described  in  the  air  by  the  summit  of  the  petiole.  The  tradril, 
during  the  niovc^ment  of  revolution,  constantly  described  its  point 
towards  the  Iwttom  of  the  chamber,  thus  shimning  the  light, 
turning  itself  when  the  movement  of  its  revolution  in  leading  its 
point  near  the  window  tended  in  the  direction  of  the  light. 

This  revolution  was  effected  in  a  period  varying  with  the 
temperature  and  the  age  of  the  leaf.  It  lasted  from  an  hour  to 
twenty  minutes  at  a  temperature  of  24^ ;  from  seven  to  eleven 
hours  when  the  temperature  was  lowered  to  5^  or  6^.  The  extent 
of  the  revolutions  diminished  in  proportion  as  the  temperature 
decreased.  ""What  is  the  cause  of  this  revolving  movement P" 
asks  Dutrochet.  "  It  is  not  revealed  to  our  eyes.  It  is  some  vital 
and  internal  exciting  cause.  Not  only  does  the  light  contribute 
nothing  towards  the  production  of  the  movement,  but  it  operates 
against  it,  and  when  unusually  vivid  it  seems  to  stop  it." 

Dutrochet  observed  the  movement  of  revolution  in  the  tendril  of 
the  Bryone,  and  also  in  the  cultivated  Cucumber.  In  the  Bryone 
the  tendi'il  mo\'e<i  in  very  varied  directions,  sometimes  moving 
horizontally,  sometimes  upwards,  sometimes  do^mwards,  and  some- 
times directing  its  points  towards  the  heavens,  then  taking  any 
curve  whatever  in  order  to  take  immediately  a  curve  in  the 
contrary  direction.  The  tendrils  of  the  cucumber  moved  like  the 
hands  of  a  watch  placed  on  the  dial  plate,  directing  its  points 
•successively  towards  every  point  of  the  compass,  sometimes  to  the 
right,  sometimes  to  the  left.  But  it  defied  all  the  sagacity,  all  the 
quick  and  deliberate  observation  of  Dutrochet,  to  discover  the  slow 
and  obscure  movements  of  which  we  speak,  or  their  origin. 

The  spontaneous  movements  which  we  have  now  to  note  in 
certain  vegetables,  are  much  more  apparent.    Let  us  speak  first  of 
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the  movement  of  the  plant  known  as  the  Demodium  gyrans^  Fig. 
121.  This  plant  belongs  to  the  family  of  LeguminacesD.  It  was 
diBOOTered  in  Bengal^  in  the  neighbourhood  of  Daca^  by  an  English 
lady,  named  Morison,  whose  devotion  to  natural  history  had  led 
her  to  undertake  the  Indian  voyage,  and  who  died  on  one  of  her 
botanical  excursions. 

The  leaves  of  the  Desmodium  are  composed  of  three  folioles. 
The  terminal  foliole  is  very  largo,  and  the  lateitds  very  small,  but 
iheae  last  are  almost  always 
in  motion.  They  execute 
little  jerks  somewhat  anal- 
agoos  to  the  movements  of 
the  seconds  of  a  watch. 
One  of  the  folioles  rises 
and  the  other  descends  at 
the  same  time,  and  with  a 
oorresponding  force.  When 
the  first  begins  to  descend, 
the  other  begins  to  rise. 
The  large  foliole  moves 
also,  inclining  itself  now 
to  the  right,  now  to  the 
left,  but  by  a  continuous  and  very  slow  movement  when  compared 
i^-ith  that  of  the  lateral  folioles.  Tliis  singular  mechanism  endures 
throughout  the  life  of  the  plant.  It  exercises  itself  day  and  night, 
through  drought  and  humidity.  The  wanner  and  more  hmnid  is 
the  day,  the  more  lively  are  its  movements.  In  India  the  plant 
has  been  kno\^'n  to  make  sixty  jerks  in  the  minute. 

This  curious  plant,  whicli  was  introduced  into  Europe  for  the 
first  time  in  1777,  is  cultivated  in  the  Museum  of  Xatural  Uistor}'' 
of  Paris.  The  auditors  of  M.  Brougmart's  course  of  lectures  have 
frequently  had  their  attention  directed  to  the  strange  phenomenon 
of  which  it  is  the  subject.  Its  movements  occur  spontaneouslv  and 
without  any  apparent  cause.  But  there  are  movements  in  other 
plants  which  are  produced  by  external  causes.  Such  are  those  of 
the  Catchfly  and  the  Sensitive  plant. 

The  DioncBa  mmcipuhiy  Fig.  122,  is  originally  from  South 
America.  Its  leaves,  which  are  spread  out  on  the  soil  near  the  roots, 
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are  composed  of  two  parts — the  one  elongated,  which  may  be  con- 
sidered us  a  sort  of  petiole,  the  other  Lirger  and  broader  and  nearly 
circular,  formed  like  two  trap-nets,  which  are  united  at  the  base 
by  a  neri-ure,  fashioned  like  a  hinge,  and  furnished  round  the  edge 
with  rough  hairj-  cils.  In  the  upper  surface  these  platea  are 
fumii«hed  with  certain  small  glands,  whence  exudes  a  viscoiu 

liquid  which  attracts 
the  insects.  If  a  fly 
lights  on  this  singular 
apparatus,  the  trap 
raises  itself  quickly  fay 
means  of  its  long  hinge. 
They  approach,  and  it 
closes,  rapidly  crossing 
its  long  cilia,  and  the 
insect  is  a  prisoner. 
The  efforts  of  the  fly  to 
escape,  increases  the 
irritability  of  the  plant, 
whose  fangs  only  opea 
when  the  movements  of 
the  animal  have  ceased, 
with  its  life. 

Who  that  knows, 
who  that  has  seen  the 
Sensitive  plant,  Mimaaa 
sensUica^  Fig.  123,  has 
not  also  remarked  on 
the  strange  sensibility 
of  its  leaves  P  The 

Fig.  12L>.-Diona.a  mu:^iinaa.  Ughtcst  ^  tOUch  SufficOS 

to  moke  its  folioles  cloae 
upon  their  supports,  tlie  petiolar  twags  upon  the  conmion  petiole,  and 
the  common  jxjtiolc  upon  the  stem.  If  we  cut  with  scissors  the 
extreme  end  of  one  foliole,  the  others  immediately  approach  in 
succession.  De  CandoUe  was  in  the  habit  of  placing  a  drop  of 
water  upon  one  of  the  folioles  of  the  Sensitive  plant,  applying  it 
with  so  much  delicacy  as  to  excite  no  movement  whatever.  But 
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irbea  he  substituted  for  the  water  a  drop  of  sulphuric  acid,  he 
dbeerved  that  the  fob'oles  shrivelled  up,  the  partial  petioles  as  well 
18  the  common  petiole  was  lowered,  and  gradually  submitted 
to  its  influence,  without  the  folioles  situated  below  participating  at 
an  in  the  movement.  This  experiment  shows  very  clearly  that 
the  irritation  is  not  local,  but  commimicates  from  circle  to  circle 
in  the  various  elements  of  a  leaf,  and  propagates  itself  from  one 
leaf  to  another. 

During  the  time  that  these  movements  are  in  operation,  it  will 
he  observed  that  the  limb  of  the  foliole  neither  curves  itself  nor 
ahnTels.    In  short,  the  contractile  power  resides  at  the  point  of 


Fig.  123.— Branch  of  the  Sensitive  Plant. 


insertion  of  the  folioles  upon  the  secondary  petioles,  these  upon 
the  common  petiole,  and  these  again  upon  the  stem.  These  various 
points  of  insertion  correspond  to  the  very  perceptible  cylindrical 
cushions  which  during  the  season  of  rest  swell  below,  while  in  the 
state  of  irritation  they  arc  distended  above.  Tlie  movement 
which  we  provoke  in  the  case  of  the  Sensitive  plant  manifests  itself 
with  much  greater  rapidity  when  irritated  upon  this  cushion  than 
in  any  other  part  of  the  plant. 

We  have  remarked  that  the  more  vigorous  the  Sensitive  plant  is 
in  its  habit,  the  more  susceptible  is  it ;  the  higher  the  temperature, 
the  more  promptly  does  it  respond  to  the  touch.  We  may  observe 
besides  that  the  Sensitive  plant  can,  up  to  a  certain  point,  get 
accustomed  to  the  movement.    Desfontaines,  carrj^ing  a  Sensitive 
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plant  in  a  carriage,  obs^crvcd  that  the  pknt  cloeed  its  folioleSy  and 
ull  its  leaves  dro^iped  as  soon  as  the  carriage  beg&n  to  roll  over  the 
pavement,  but  by  degrees  it  seemed  to  recover  from  its  fright, 
became  habituated,  so  to  speak,  to  the  movements,  its  leaves 
resumed  their  erect  {Msition,  and  its  folioles  their  full  expansion. 
Desl'outaines  now  caused  the  carriage  to  stop  for  a  time.  When 
it  resumed  its  motion  the  pLint  responded  by  dropping  its  leaves 
as  before,  but  after  a  time  they  expanded  again,  and  so  continued 
durinji^  the  remainder  of  the  journey.  Shall  we  not  say  that  here 
there  is  reflected  impression  and  motive  on  the  part  of  this  singular 
lAauti"  These  phenomena  of  irritability  under  the  influence  of 
direct  chemical  or  mechanical  actitm,  the  plant  repeats  of  itself 
(luring  the  night.  The  Sensitive  plant  closes  its  folioles  when  the 
obscurity  of  night  sets  in. 

This  habit  of  folding  up  its  leaves  during  the  night  is  not  con- 
liiu'd  to  the  Si  iisitive  plant  exclusively ;  it  appertains  to  other 
l)lants  wliDse  Iravcs  occujn'  different  jwsitions  during  day  and  night. 
Tlu  ^c  arc  the  jilants  to  which  Linnu.'us  alludes  when  he  ^Tites  of  the 
,slicp  of  plants.  **  liut  we  nmst  remark,"  says  De  Candolle,  "that 
tliis  tcnn,  l>«)rrowed  from  the  animal  kingdom,  does  not  represent 
tlic  same  idra  in  both.  In  animals  sleep  indicates  a  flaccid  drooping 
state  of  tb(;  uicuibcrs,  of  limpness  in  the  ai-ticulationa ;  in  vege- 
tables it  indicates  a  cliaiigi^l  state ;  but  the  nocturnal  state  main- 
tains the  Mime  degree  of  rigidity  and  the  same  constancy  as  the 
diurnal  position.  "We  may  break  the  skH:'ping  leaf  rather  than 
maintain  it  in  the  position  which  belongs  to  it  during  the  day." 

It  was  in  the  IJird's-foot  trefoil,  the  pretty  Trigmiella  ornitho- 
podioUh'fiy  that  Jjinnieus  remarktHi  for  the  first  time  the  difference 
between  the  altitude  of  the  leaves  during  the  day  and  night. 
Scarcely  had  he  made  this  remark  when  he  came  to  the  conclusion 
that  this  phenomenon  would  be  found  not  to  be  confined  to  this 
single  plant,  but  would  be  found  general  in  vegetable  life.  From 
that  time,  every  night  Linnaeus  tore  hinivself  from  sleep,  and  in 
the  silence  of  nature  studied  the  i)lants  in  his  garden.  At  each 
step  he  discovered  a  new  fact.  Each  natural  fact,  when  put 
in  evidence  by  a  first  observation,  has  been  i-ajiidly  confiimed  by 
crowds  of  facts  quite  analogous  to  the  first,  and  Linnx^us  very  soon 
satisfied  himself  that  the  change  in  the  position  of  leaves  during 
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the  night  was  observable  in  a  considerable  number  of  vegetables, 
and  that  in  the  absence  of  light,  plants  quite  changed  their 
physiognomy,  so  that  it  became  very  di£Bcxdt  to  recognise  them 
from  their  bearing.*  He  further  states  that  it  was  the  absence  of 
light  and  not  the  nocjtumal  cold  which  was  the  principal  cause  of 
the  phenomena,  for  plants  in  hot-houses  closed  themselves  during 
the  night  just  like  those  which  were  exposed  in  the  open  air. 
He  recognised  also  that  this  difference  is  much  less  apparent  in 
young  plants  than  in  more  matured  ones. 

The  illustrious  Swedish  botanist  made  many  observations  on  the 
diversity  of  position  that  leaves  aflFect  during  the  night,  and  he 
has  even  attempted  a  classification  of  these  difierences.  The  most 
general  idea  which  he  sought  to  establish,  was,  that  the  positions 
differed  according  as  the  leaves  were  simple  or  compound.  Linnaeus 
thought  that  the  object  in  these  circumstances  was  to  place 
the  young  shoots  under  shelter  from  nocturnal  cold  and  from 
the  effects  of  the  air.  It  is  among  the  composite  leaves,  in  short, 
that  the  difference  between  the  waking  and  sleeping  is  most  clearly 
indicated. 

The  folioles  of  the  Trefoil  stand  erect,  curving  in  a  longitudinal 
direction  in  such  a  manner  as  to  form  a  sort  of  cavity  or  cradle. 
The  folioles  of  the  Melilotus  are  half  erect,  but  divergent  at  their 
summits.  In  the  Oxalis,  Fig.  124,  the  folioles  usually  rest  upon 
a  common  petiole,  in  such  a  manner  as  to  turn  their  lower  surfaces 
inwards,  and  show  only  their  upper  surfaces.  In  the  Bladder 
Senna  {Colutea  arborescens)  the  folioles  rise  vertically  in  such  a 
manner  as  to  rest  perpendicularly  upon  the  copmion  petiole,  the 
upper  surfaces  turned  towards  each  other.  The  Cassias  have,  on 
the  contrarj',  the  folioles  depressed  and  folding  back  on  the  lower 
surfaces.  The  folioles  of  the  Mimosa  rest  the  length  of  their 
petioles  in  the  direction  of  their  summits  in  such  a  manner  that  the 
two  extreme  folioles  are  directed  forward,  folding  back  upon  their 
upper  surfaces,  and  the  others  falling  upon  the  back  of  the  folioles 
which  range  near  the  summit. 

The  leaves  of  the  Orach  root  {Atriplex  korterisis)  fall  back  upon 
the  young  shoots  and  enclose  them,  as  if  to  protect  them  from  the 
effects  of  the  atmosphere.  The  Chickweed  closes  its  leaves  during 
the  night,  and  only  opens  them  in  the  morning.    The  Evening 
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Primrose  {(Enothera)  lias  similar  properties,  and  like  the  Trefoil 
forms  during  the  night  a  sort  of  cradle  for  the  reeeption  of  the 
leaves.  On  the  contrary,  the  genus  Siala  and  the  LupinuB  reverse 
their  leaves.  On  the  other  hand,  many  of  the  Mallows  roll  their 
leaves  into  the  form  of  a  coronet.  The  Vetch,  the  Sweet  Pea,  the 
Broad  Bean,  rest  their  leaves  during  the  night  one  against  the 
other,  and  seem  to  sleep. 

This  strange  sleep  of  plants  vaguely  recalls  to  us  the  sleep  of 

animals.  In  its 
sleep  the  leaf 
seems,  by  its 
disposition,  to 
approach  the 
age  of  in&ncy. 
It  folds  itself 
up,  nearly  as 
it  laylbHsd  In  the  bud  before 
it  openedj  when  it  slept  the 
lethargic   sleep   of  winter, 
jsheltered  tmder  the  robust 
and  hardy  scales,  or  shut  up 
in  its  waim  down.    "We  may 
say  that  the  plant  seeks  every 
ttight  to  resume  the  position 
which  it  occupied  in  its  early 
days,  just  as  the  ftni'mftl  rolls 
Itgolf  up,  lying  as  if  it  lay  in 
its  motbt^r'B  bosom. 

What  is  the  cause  of  the 
phenomenon  which  we  desig- 
nate the  sleep  of  plants?  It  occurs  in  all  hygrometrical  conditions 
of  the  atmosphere,  and  the  hours  during  which  it  affects  them  is 
not  influenced  by  any  change  of  temperature.  De  CandoUe  sup- 
posed that  the  absence  of  light  was  the  direct  cause  of  the  pheno- 
menon. To  assure  himself  of  this,  he  subjected  plants  whose  leaves 
are  disposed  to  sleep,  to  the  action  of  artificial  light,  furnished  by 
two  lamps  which  were,  when  united,  equal  to  five-sixths  of  daylight. 
The  results  were  very  varied.    "  When  I  exposed  the  Sensitive 


Fig.  124.— Closed  leaves  of  Oxalis. 
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plants  to  the  light  during  the  night,  and  to  the  shade  during  the 
day/'  says  De  Candolle,  "  I  observed  that  at  first  the  plants  opened 
and  closed  their  leaves  without  any  fixed  rule,  but  after  a  few  days 
they  seemed  to  submit  to  their  new  position,  and  opened  their 
leaves  in  the  night,  which  was  day  to  them,  and  closed  them  in 
the  morning,  which  was  their  night.  When  exposed  to  a 
continuous  light  they  had,  as  in  their  ordinary  state,  alternations 
of  sleeping  and  waking  ;  but  each  of  the  periods  were  shorter  than. 
ordinary.  On  the  other  hand,  when  exposed  to  continued  obscurity, 
they  still  presented  the  alternations  of  sleeping  and  waking,  but 
very  irregidarly." 

De  Candolle  adds  that  he  was  imable  to  modify  the  sleep  of  two 
species  of  Oxalis  either  by  light  or  darkness,  or  by  light  at  other 
than  the  natural  periods.  We  may  conclude  with  him,  from  these 
facts,  that  the  movements  of  sleeping  and  waking  are  connected 
with  some  disposition  inherent  in  the  vegetable,  but  which  is  thrown 
into  special  activity  by  the  stimulating  action  of  light,  which  acts 
with  difierent  intensity  on  different  vegetables,  so  that  the  same 
amount  of  light  produces  different  results  in  different  species. 

Having  thus  minutely  studied  the  exterior  character  of  leaves 
we  shall  endeavour  to  penetrate  a  little  into  their  structure,  and 
unveil  the  delicacy  of  their  arrangements. 

A  cellular  tissue,  to  which  we  give  in  this  case  the  name  of 
parenchyma^  from  the  soft,  pulpy,  and  closely  approximating  cells 
of  which  it  is  composed,  and  which  have  been  aptly  compared  to  a 
mass  of  soap  bubbles  pressing  against  each  other,  fills  all  the 
interstices  of  the  leaves  left  by  the  spreading  nermres.  It  is 
covered,  consolidated  as  it  were,  and  protected  against  all  external 
influence  by  the  epidermis,  a  covering  which  spreads  itself  like  a 
protecting  mantle  over  the  whole  surface  of  the  plant.  Let  us 
submit  this  parenchyma,  nermre  and  epidermis,  to  microscopical 
examination,  first  considering  the  leaves  of  those  vegetables  which 
live  on  the  air. 

If  we  puU  to  pieces  with  some  care  any  leaf  whatever,  a  frag- 
ment of  transparent  membrane  without  colour  will  be  observed  to 
detach  itself  from  the  leaf.  If  we  place  this  moist  shred  upon  a 
glass  plate,  and  subject  it  to  a  magnifying  glass,  it  will  be  found 
composed  of  large  flattened  cellules,  having  a  contour,  sometimes 
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rcctilmear  and  figuring  as  a  square,  sometimes  iiregalar  and 
sinuous,  OS  in  Fig.  125.  The  granular  contents  of  these  oeUulfiS 
are  neither  very  apparent  nor  very  important,  but  we  find  in  them 
betimes  an  aqueous  liquid  variously  coloured.  The  oeELular 
elements  of  this  cpidermous  membrane  are  intimately  united  and 
pressed  one  against  the  other,  in  such  a  manner  as  to  give  it  a  cer- 
tain solidity  and  power  of  resistance. 
The  cells  present  an  exterior  wall 
in  connection  with  the  air,  which 
is  much  thicker  than  the  lateral  or 
interior  walls.  Some  of  these  cells 
are  sometimes  observed  to  be  elon- 
gated, ramified,  partitioned  off,  as  it 
were,  so  as  to  constitute  hairs  or 
down  of  various  forms. 

The  epidermic  membrane  is  not 
continuous  or  perfectly  close.  It 
presents,  on  the  contrary,  &om 
space  to  space,  small  openings  formed  by  the  separation  of  two 
cells.  These  openings  being  elastic,  and  capable  of  expansion  or 
compression,  according  to  exterior  circumstances,  are  intended  to 
exliule  the  gaseous  and  vapoury  products  of  perspiration  in  the 
plant,  and  also  to  absorb  the  gas  and  moisture  of  the  atmosphere, 
the  function  of  the  cellular  tissue  of  the  epidermis  being  to 
transmit  fluids  in  all  directions.    They  bear  the  name  of  stamcUes^ 

from  the  Greek  word  (n-o/tia, 
JCn(   nUf   vJ^5^r^   "li^o^th."    A  stomates  of  Cycas 

under  the  microscope  is  seen  in 
Fig.  126. 

The  stomates  are  most  abundant 
on  the  lower  surface  of  leaves. 


Fig.  125. — Structure  of  tlio  epidennu  of  a  leaf. 


Fip.  12rt.— Stomates  of  a  Cj  cm  modified. 


Tht'ir  number  varies  niuoli  according  to  the  plant ;  and  the  smaller 
tliey  arc,  the  more  nimiorous.  In  the  Pink  they  present  four 
thousimd  in  the  sjiaco  of  a  square  inch ;  the  Iris  twelve  thousand, 
and  the  Lilac  a  hundred  and  twenty  thousand.  The  epidennis 
wliich  covers  and  j)rot  wts  the  i>im»nch}7na  of  the  leaf  is  itself  covered 
with  an  extmnoly  delicate  jx^lhicid  membrane,  whose  structure  is 
uhiiost  inappRHjiable,  the  discovery  of  which  we  owe  to  M.  Adrien 
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Brongniart.  It  is.  termed  the  cuticle.  It  adheres  closely  to  the 
epidermis,  moulds  itself  exactly  on  this  membrane,  and  even  upon 
its  hairs,  to  which  it  forms  a  sheath,  much  as  the  glove  does  to  the 
finger,  covering  the  epidermis,  but  presenting  minute  openings  of 
great  delicacy  corresponding  at  all  points  with  the  sUmates. 

In  the  parenchyma  of  the  leaves  of  the  greater  number,  of  vege- 
tables, two  distinct  regions,  an  upper  and  a  lower,  may  be  observed 
(Fig.  127).  In  the  upper  regions,  one,  two,  or  three  rows  of 
oblong  cells  may  be  traced  ppg^TfnnfTTri^^ 
perpendicularly  to  the  sur-  ' 
face  of  the  leaf,  and  closely 
pressing  one  against  the 
other,  spread  out  sometimes 
in  such  a  manner  as  to  leave 
between  them  many  air- 
cells,  which  are  generally 
found  to  correspond  with  a 
stomates.  The  lower  bed  is 
composed  of  irregular  cel- 
lules, often  branching  out 
and  touching  each  other  only  at  the  extreme  points  of  their 
branchiae,  and  leaving  them  numerous  air-cells,  which  conmiunicate 
one  with  another,  forming  a  sort  of  spongeous  tissue.  Among 
these  cells,  many  are  situated  immediately  upon  the  epidermis  of 
the  lower  surface,  which  is  riddled  with  a  much  greater  number  of 
stomates  than  is  the  epidermis  of  the  upper  surface.  It  is  these 
stomates  with  which  the  air-cells  correspond. 

These  parenchymentous  cellules,  whose  walls  are  always  very 
thin,  are  filled  with  globules  of  the  green  vegetable  fluid  to  which 
young  plants  and  leaves  owe  their  colour.  This  chlorophylle  is 
found  in  great  quantities  and  much  denser  in  the  upper  zone,  than 
in  the  lower  and  more  spongy  parenchyma.  The  aggregate  of 
cells  thus  coloured  by  the  chlorophylle  give  to  the  vegetable  leaf 
that  green  and  uniform  tint  which  is  its  characteristic. 

We  have  noted  these  peculiarities  of  organisation,  and  above  aU 
the  existence  of  these  intercellular  meatus  or  air-cells, — cavities 
which  communicate  freely  between  them,  and  which  are  thrown 
in  connection  with  the  ambient  medium  by  means  of  the  stomatic 


Fig.  127. — Transverse  Section  of  a  Leaf,  showing  the 
Structure  of  the  Parenchyma. 
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openings,  so  admirably  organised  for  canning  out  the  vital 
phenomena  of  which  it  is  the  seat,  phenomena  which  we  shall 
study  more  minutely  by-and-by. 

We  find  in  the  nerture  of  the  leaves,  vessels  of  divers  orders 
bound  together  by  cellules  of  various  forms,  which  constitute  the 
fibrous  part  of  this  bundle.  The  structure  of  the  nervure,  which 
is  most  complex,  becomes  more  simplified  in  proportion  as  it  is 
divided  and  diminished  in  its  dimensions. 

If  from  plants  with  aerial  leaves  we  pass  to  plants  with  leaves 
which  float  upon  water,  or  whose  natural  position  is  to  be  sub- 
merged, we  shall  see  the  structure  of  these  organs  modifying 
themselves  according  to  the  medium  in  which  nature  has  placed 
them.  These  curious  modifications  have  been  carefully  studied 
in  our  ot\ti  day  by  M.  Adrien  Brongniart. 

The  leaves  of  the  Water  Lily  {Nymphea),  which  float  upon  the 
water,  present,  it  is  true,  both  epidermis  and  parenchyma,  differing 
very  sHglitly  from  those  with  aerial  leaves,  but  the  lower  epidermis 
in  contact  with  the  water  has  no  stomates.  The  submerged  leaves 
of  the  Pond  Weed  are  generally  verj*-  thin  and  quite  destitute  of 
any  epidermis,  and  consequently  of  stomates  also.  They  are 
channelled  with  air-cells,  which  have  no  commimication  with  each 
other,  but  are  formed  of  polyhedrons  or  many-sided  cellules,  com- 
pressed and  gorged  with  green  fluid.  These  air-cells  have  no 
analogy  with  those  of  aerial  leaves ;  they  can  only  be  considered 
as  reservoirs  of  air  furnished  by  the  plant  itself,  and  calculated,  no 
doubt,  to  reduce  its  weight.  They  are  floating  apparatus,  which 
seem  to  play  a  part  analogous  to  the  natatory  vessels  of  the  fish. 

The  lianunculKS  aqiiaticifs  present  at  once,  as  we  have  seen,  the 
aerial  leaves  which  float  on  the  surface  of  the  water,  and  the  much- 
divided  leaves  which  are  submerged.  The  aerial  leaves,  furnished 
with  an  epidermis  provided  with  stomates,  present  a  parenchyma 
whose  structure  scarcely  difiers  from  that  of  the  aerial  leaves 
already  described.  Aquatic  leaves  have  no  epidermis  properly  so 
called,  but  only  greenish  parenchjTnatous  cellules  pressing  one  against 
the  other,  constituting  thus  a  parenchyma  uniformly  dense,  hollowed 
here  and  there  with  isolated  aeriform  cavities,  as  in  Fig.  128. 

We  cannot  conclude  our  study  of  leaves  without  saying  a  few 
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words  upon  the  stiptUa.  These  stipules  are  organs  of  only  secondary 
importance,  which  accompany  the  leaves  in  certain  plants.  They 
are  organised  like  leaves,  but  they  are  not  true  leaves.  At  an 
early  period  in  the  growth  of  certain 
plants,  two  small  tiunours  appear,  one 
at  either  side  of  the  base  of  the  leaf- 
stalk. As  they  are  developed  they  be- 
come stipuhy  a  blade.  They  appear 
later  than  the  leaf,  at  whose  base  they 
are  developed,  but  at  some  period  of  their 
existence  they  almost  invariably  enclose  las.-ceiis  of  Aquatic  Plants, 
the  leaf,  being  of  quicker  growth  than  the  leaves.  But  their  form 
and  functions  are  altogether  different,  being  small  foliaceous 
organs  with  membraneous  appendages,  whose  points  of  insertion  are 
very  various.    In  the  Tulip-tree,  Fig.  129,  we  observe  two  stipules, 


Fig.  129.— Stipula  of  Tulip-tree.  Fig.  130.— Branch  of  Uie  Rose-tree. 


placed  the  one  on  the  right  and  the  other  on  the  left  of  the  point 
of  insertion  of  the  leaf-stalk.  In  the  Rose-bush,  Fig.  130,  the  two 
stipules  are  attached  to  the  petiole  of  the  leaf.    In  the  Hop-plant, 
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Fig.  131.— The  Hop-plant 


Fig.  I3I9  the  two  stipules  are  on  the  same  side  of  the  stem,  and 
belong  to  two  different  leaves,  being  so  mingled  together  as  to  appear 
to  form  two  double  stipules.   In  the  Buckwheat,  Fig.  132,  we 

see  onljr  a  stipula  placed 
between  the  leaf  and  the 
stem. 

The  stipida  appears,  aa  we 
havesaid,  after  theleafwhich 
accompanies  it.  Neverthe- 
less, it  often  grows  much 
more  rapidly  than  the  leaf, 
and  in  the  bud  they  often 
completely  cover  these 
organs.  They  are  probably 
intended  in  this  case  to 
shelter  the  young  leaves. 
They  are  also  very  fugitive. 
Sometimes  the  stipules  have 
neither  this  rapid  develop- 
ment nor  this  fugitive  character.  They  are  then  called /^^^lis^^n^. 
It  is  probable  that  in  their  persistent  character  they  are  useful  to 
the  plant,  either  in  sheltering  its  more  delicate  organs  and  feeding 

the  buds,  or  in  replac- 
ing the  leaves  when 
they  are  prematurely 
shed. 

In  the  grasses  ( Gramr 
ineai)  there  is  a  little 
membrane  which  ap- 
pears to  be  a  continua- 
tion of  the  inner  lining 
of  the  petiole  or  sheath 
beyond  the  origin  of 
the  lamina  of  the  leaf. 
It  is  called  liffula, 
shoe  latchet.  As  an 
example  of  ligula  we  give  a  vegetable  furnished  with  the  ligula 
leaf,  the  Milium  muUi^arum,  Fig.  133,  which  represents  a  branch 


Fig.  lS2.~Backwbeat  (Fagopyrum), 
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of  ihis  plant.  The  ligula  is  represented  by  the  letters  L.g,  at 
the  base  and  internal  tace  of  the  leaf,  which  is  sheathed  like  all 
the  grasses.  Here  the  leaf-stalk  or  petiole  has  its  origin  in  one  of 
the  nodes  of  the  stem ;  while  at  L.g,  the  apex  of  the  sheathing 
petiole,  there  is  a  small  membrane  which  appears  to  be  a  continua- 
tion of  the  inner  lining  of  the  petiole  beyond  the  origin  of  the 
lamina  of  the  leaf.   This  is  the  collar,  or  liffula. 


Fig.  133.— Ligola  of  Millet-gnus. 
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PHEXOMEXA  OF  THE  LIFE  OF  PLANTS. 

EXHALATION",  RESPIRATION,  CTRCULATIOX. 

IIA^^XG  acquired  some  knowledge  of  the  external  arrangements 
and  of  the  internal  structure  of  the  roots,  stem,  and  leaves,  we 
may  now  consider  tlie  essential  phenomena  in  the  life  of  plants, 
namely,  vegetable  physiology,  in  some  of  its  most  important  points. 

Vegetation  presents  in  exhalation,  respiration,  and  circulation  of 
the  mp  in  the  interior  of  the  tissues,  three  functions  only  secondary 
in  their  importance  to  reproduction. 

EXIIALATIOX. 

Exhalation  in  plants  is  performed  by  the  leaves  and  branches. 
Plants  exhale  water  or  vajwur  by  their  leaves ;  it  is  retarded  by 
the  presence  on  the  surface  of  the  leaves  of  a  coating  of  wax 
which  gives  them  their  greyish-blue  glossy  appearance,  and  it 
varies  according  as  the  epidermis  is  thick  or  thin. 

The  medium  in  wliich  the  plant  is  placed  also  greatly  influences 
the  function  of  exliulation.  If  the  air  is  veiy  dry,  the  exhalation 
is  abundant  and  rapid.  It  is  less  active  where  the  air  is  charged 
with  humidity ;  it  increases  as  the  temperature  rises  ;  it  is  dimin- 
ished during  the  night. 

It  is  not  alone  by  the  stomates  of  the  leaves,  but  also  through 
means  of  the  epidennic  membrane  itself,  that  exhalation  takes 
place.  The  result  of  the  perfwjt  equilibrium  which  exists  between 
the  absori)tion  of  the  roots  and  the  foliaceous  exhalation,  is  proof 
of  a  normal  stato  of  healthy  vigour  in  the  plant.  If  exhalation 
exceeds  its  absorbing  powers  the  plant  must  fade. 
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It  must  be  added,  however,  that  at  the  same  time  that  leaves 
transpire,  they  also  reciprocate  and  absorb  water  by  their  own 
Borfoce.  This  function  of  absorption  does  not  appear  to  bear  any 
proportion  to  the  nmnber  of  stomates,  but  seems  to  be  more  or  less 
considerable  according  to  the  quantity  of  wax  which  covers  their 
surface,  absorption  being  most  active  where  this  coating  is  thin. 

Respiration. 

If  we  place  an  entire  plant  or  a  leafy  branch  in  a  balloon  filled  with 
gas  which  cannot  be  renewed,  and  leave  the  whole  in  darkness  for 
some  ten  or  fifteen  hours,  we  may  assure  ourselves  at  the  expiration 
of  this  time  that  the  atmospheric  air  contained  in  the  balloon  is  no 
longer  of  the  same  composition  as  before  the  experiment.  Carbonic 
acid  will  be  there  in  greater  abimdance,  and  the  quantity  of  oxygen 
win  be  less.  But  if  in  place  of  leaving  the  plant  in  darkness  we 
expose  the  apparatus  to  the  influence  of  the  sim's  rays,  the 
phenomena  will  be  reversed;  after  a  few  hours  the  air  in  the 
balloon  will  have  lost  a  noticeable  quantity  of  its  carbonic  acid, 
and  will  be  enriched  in  its  oxygen. 

In  order  to  test  this  phenomena,  let  us  fill  a  boll  glass  with 
water,  to  which  has  been  previously  added  a  considerable  propor- 
tion of  carbonic  acid  gas,  and  place  in  it  a  branch  or  an  entire 
plant  covered  with  leaves ;  expose  the  whole  to  the  rays  of  the  sun 
for  some  hours,  as  is  represented  in  Fig.  134.  The  air,  if  analysed 
after  the  experiment,  will  be  found  to  contain  scarcely  any  carbonic 
acid,  but  it  will  contain  a  larger  portion  of  oxygen  than  before  the 
experiment.  If  a  branch  of  a  plant,  with  the  roots  fixed  in  soil, 
and  consequently  in  its  normal  state  of  vegetation,  is  placed  in  a 
glass  vessel,  and  by  means  of  an  air-pump  a  given  quantity  of  air 
is  caused  to  circulate  roimd  it,  this  air,  which,  before  the  experi- 
ment, contained  from  four  to  five  ten-thousandth  parts  of  carbonic 
acid,  after  the  apparatus  has  been  exposed  to  the  influence  of  the 
son's  rays  for  a  certain  time  will  not  be  found  to  contain  more 
than  from  one  to  two.  If,  on  the  contrary,  the  experiment  is  made 
during  the  night,  it  will  be  found  that  the  quantity  of  carbonic 
acid  would  be  increased,  and  at  the  expiration  of  a  certain  time 
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woultl  have  riaen  to  eiglit  ten-thousandth  parti.    These  exper 
mcnts,  in  which  there  is  on  interchange  of  gas  between  the  plan 
and  the  atmcksphere,  ejcbibit  the  double  phenomemi  of  absorption 
and  exhalation  in  plants ;  in  fact  therf^  is  re^piratim.    But  the 
feqnmtion  of  plants  is  not  always  the  mme,  like  that  of  anfmalsj 
in  which  carbonie  acid  gas,  water^  and  vapour  ia  exhaled  witho 
cessation  either  by  day  or  night-    Plants  possess  two  modes 
respiration :  one  diumalj  in  which  the  leaves  absorb  the  carhoni 
acid  of  the  air^  decomjiOBe  this  gas,  and  extract  the  oxygen  wbikt 
the  carbon  remains  in  their'  tissues ;  the  other  nocturnal,  and  the 
reireree,  in  which  the  plant  absorbs  the  oxygen  and  extra/cta  ^ 
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carbonic  acid  i  that  is  to  say^  they  breathe  in  the  same  nxanner  bb 
aniinak  do.   The  carbon  which  is  used  by  plants  during  the  day 
indispensable  to  the  perfect  development  of  their  organs  and  th^^f 
consolidation  of  their  tissues.    By  respiration  plants  live  and 
grow. 

It  is  necessary  to  remark  here  that  it  is  only  the  green  parts  of 
vegetables  which  respire  in  the  manner  described ;  that  is  to 
say,  by  absorbing  carbonic  acid  and  disengaging  oxygen  under 
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the  influence  of  light.  The  parts  not  coloured  green,  such  as  the 
will  firuit,  seeds,  red  and  yellow  leaves,  &c.,  always  respire  in  one 
and  the  same  manner  :  whether  exposed  to  light  or  left  in  dark- 
neiBy  they  always  absorb  the  oxygen  and  disengage  carbonic  acid. 
They  respire  in  the  same  manner  as  animals.  If  we  consider  that 
the  green  parts  of  the  plant  are  far  more  numerous  than  those 
which  are  otherwise  coloured, — that  the  clear  light  nights  of  hot 
oountries  may  rather  be  said  to  diminish  than  to  interrupt  their 
respiration, — that  the  season  of  long  days  in  northern  countries  is 
that  of  the  greatest  vegetative  activity — we  shall  be  led  to  the  con- 
dnnon  that  the  great  mass  of  plants  live  more  in  light  than  in 
darkness,  and  consequently  that  their  diurnal  respiration  greatly 
preponderates  over  their  nocturnal.  The  diurnal  respiration  of 
jdants,  which  pours  into  the  air  considerable  quantities  of  oxygen 
gas,  happily  compensates  for  the  effects  of  animal  respiration, 
which  produces  carbonic  acid  gas,  injurious  to  the  life  of  man. 
Plants  purify  the  air  injured  by  the  respiration  of  men  and 
animals.  If  animals  transform  the  oxygen  of  the  air  into  carbonic 
acid,  plants  take  this  carbonic  acid  back  again  by  their  diurnal 
respiration.  They  fix  the  carbon  in  the  depth  of  their  tissues,  and 
return  oxygen  to  the  air,  in  reparation. 

Such  is  the  admirable  equilibrium  which  the  Creator  has  estab- 
lished between  animals  and  plants,  such  the  beneficial  communica- 
tion which  assures  to  the  air  its  constant  soundness,  and  maintains 
it  in  that  state  of  purity  which  is  indispensable  to  support  the  life 
of  the  living  creatures  which  cover  the  globe. 

We  have  now  been  speaking  of  the  respiration  of  aerial  plants. 
Water  plants  cannot  respire  by  the  same  organic  mechanism.  In 
these  the  air  circidating  across  the  intercellular  meatus  of  the 
leaves  acts  directly  upon  the  pithy  contents  of  the  cells.  The 
leaves  of  aquatic  plants,  which  are  destitute  of  epidermis,  and  are 
in  general  very  slight,  borrow  air  which  the  water  holds  in  solution, 
in  such  a  manner  that,  according  to  the  ingenious  remark  of 
M.  Brongniart,  they  respire  in  a  manner  analogous  to  that  pre- 
sented by  fishes  and  other  animals  which  breathe  by  gills. 

Plants  which  live  in  perpetual  darkness,  and  which  consequently 
are  always  subject  to  nocturnal  respiration,  maintain  certain  modi- 
fications in  their  exterior  aspect.    In  this  anomalous  condition 
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they  lose  a  great  part  of  their  carbon,  which  passes  into  the  state 
of  carbonic  acid,  and  they  exhale  large  quantities  of  water.  The 
result  of  these  two  phenomena  is  a  decided  elongation  of  the 
plant,  a  greater  softness  in  its  tissues,  and  the  absence  of  green 
colouring. 

The  juices  of  plants  kept  constantly  in  the  dark  modify  them- 
selves in  a  sensible  degree.  Often  acrid  and  bitter  in  their  normal 
condition,  they  arc  rendered  sweet  and  succulent  under  such  modi- 
fications, and  market  gardeners  turn  these  facta  largely  to  their 
profit.  They  set  Lettuce  plants  in  artificial  stations  in  order  to 
make  the  hearts  white,  by  binding  them  closely  together  and  tying 
the  leaves  one  against  the  other,  to  the  exclusion  of  light.  Sea 
Kale,  which  grows  a  wild,  useless  weed  on  the  sea-shore,  becomes  a 
delicate  dish  under  the  gardener's  care,  aided  by  this  principle  of 
blanching. 

*  Circulation. 

The  manner  in  which  nourishing  juices  circulate  in  the  interior 
of  plants  has  long  been  the  subject  of  discussion  amongst  botanists, 
and  science  is  stUl  far  from  being  agreed  on  this  important  point 
of  vegetable  physiology.  Limiting  ourselves,  however,  to  the 
consideration  of  dicotyledonous  vegetation,  such  as  our  indigenous 
forest  trees,  we  may  enunciate  the  following  simple  facts  on  which 
all  botanists  are  agreed. 

Let  us  follow  the  juices  of  a  dicotyledonous  plant  from  the  moment 
of  their  absorption  by  the  root  fibres.  Lot  us  see  the  course  these 
liquids  follow  as  they  lise  in  the  interior  of  the  plant,  and  that  which 
they  take  in  order  to  descend  again  after  having  passed  through  the 
pervious  tissues  of  the  leaves,  exposed  to  the  chemical  influence  of 
the  air ;  in  other  words,  let  us  follow  the  progress  of  the  sap  both 
in  its  ascending  and  descending  course.  From  the  moment  when  the 
water  which  impregnates  the  earth  has  penetrated  into  the  roots  of 
a  plant,  and  mingled  its  sap  with  the  juices  which  are  contained  in 
the  cells  of  the  vegetable,  it  constitutes  what  botanists  call  the  9ap^ 
a  complex  fluid,  which,  at  certain  periods  in  the  life  of  a  plant, 
circulates  constantly  through  its  tubes.  What  is  the  force  which 
causes  the  water  to  penetrate  into  the  roots,  impels  the  sap  into  the 
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nd  fibmlly  to  its  last  ramification,  namely,  the  leaves  P  What 
xiute  which  the  sap  follows  in  ascending  P  Does  it  traverse 
1,  the  bark,  or  the  wood  P  or,  finally,  does  it  permeate  through 
)e  at  the  same  time  P 

Q  a  tree  is  cut  down  in  spring  it  is  easily  seen  that  the  sap  flow- 
t  is  then  in  the  wood.  If  a  plant  is  made  to  absorb  coloured 
or  if  the  branches  are  plunged  into  the 
quid,  it  is  easily  seen  that  it  does  not 
it  either  in  the  bark  or  pith.  It  is  the 
r  ligneous  body  through  which  it  mani- 
akes  its  passage.  This  passage  is  effectu- 
irough  all  the  ligneous  elements,  cells, 
uid  vessels.    The  anatomical  construc- 

ihese  vessels,  their  large  number,  their 
h  in  the  prostrate  filiform  and  slender 
which  often  attain  a  veiy  considerable 
,  and  which  require  to  be  traversed  by  a 
[uantity  of  sap  in  order  to  supply  what 
Bsary  for  evaporation  by  the  leaves, — all 
jeneral  facts  leave  no  doubt  as  to  the 
bich  the  wood  vessels  play  in  the  circu- 
of  the  sap.  There  is  besides  nothing 
than  to  ascertain  directly  the  presence  of 

the  interior  of  the  wood.  Such,  then, 
y  conclude,  is  the  true  path  followed  by 
.ending  sap. 

Hales,  an  English  physiologist,  to  whom 
t  is  indebted  for  numerous  experiments 
Dg  light  upon  the  movement  of  the 
ling  juices  in  plants,  was  anxious  to  dis- 
bhe  force  with  which  the  sap  rose  in  the 
In  order  to  ascertain  this,  he  fastened  a 
ibe  on  the  top  of  an  ascendinff  branch  of      lae  -Haies'  apparatus 

*  ^  ^  o  for  meiuiiinnigr  the  force  of 

stem  in  the  spring ;  having  carefully  fixed        ascending  sap. 
e  upon  the  transverse  section  of  the  vine-stock,  the  lower  bend 
illed  with  mercury.  The  flowing  sap  accumulated  in  the  in- 
)ranches  began  little  by  little  to  move  the  mercury,  till  it  rose 
it  forty  inches  in  the  tube  (Fig.  136).    The  flow  of  sap  then 
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was  sufficiently  powerM  to  move  a  column  of  merouiy^  in  addition 
to  the  weight  of  the  atmosphere,  this  height.  Halee  calculated  from 
this  that  the  force  which  impels  the  sap  in  the  vine  is  fiye  times  as 
great  as  that  which  impels  the  blood  through  the  large  arteries  of 
the  horse.  Having  reached  the  leaves,  the  sap  comes  in  contact 
with  the  air  by  the  innumerable  openings  or  stomates  which  com- 
municate with  the  air-cells  and  hollow  meatus  in  the  substance  of 
the  parenchyma.  The  respiration  of  the  plant,  that  is  to  say,  the 
chemical  action  which  the  air  exercises  upon  the  liquids  which 
supply  the  leaves,  together  with  the  exhalation  of  vapour  which 
proceeds  from  the  same  organs,  modifies  the  ascending  sap  in  the 
same  manner  that  air  modifies  the  veinous  blood  in  the  sanguinary 
vessels  and  lungs  of  animals,  changing  it  into  arterial  blood.  Thus 
it  is  with  the  leaves  in  the  phenomena  of  exhalation  and  respira- 
tion, of  which  they  arc  the  seat.  In  ascending,  the  sap  changes 
its  nature,  and  becomes  transformed  into  a  nourishing  fluid. 

We  must  now  inquire  what  is  the  path  which  this  new  or 
descending  sap  takes  after  it  has  undergone  this  important  modi- 
fication. Everything  tends  to  the  belief  that  it  circidates  in  the 
bark.  Let  us  see  what  are  the  facts  which  justify  this  opinion. 
If  a  stem  or  branch  is  strongly  boimd  in  such  a  manner  as  to  com- 
press the  bark,  a  cushion  or  excrescence  is  formed  above  the  liga- 
ture, which  continues  to  increase,  and  appears  to  proceed  from  the 
stoppage  of  the  circulation,  showing  that  the  nutritious  fluids 
come  from  above,  for  the  parts  beneath  the  ligature  show  no 
increase.  The  same  phenomenon  is  produced  upon  the  trunk  of 
the  tree  when  annular  or  spiral  incisions  are  made  all  round  it. 
Again,  the  trunks  of  trees  round  which  creeping  or  twining  plants 
wind  themselves,  demonstrate  the  same  physiological  fact  in  a  very 
peculiar  manner.  Above  the  natural  ligature  produced  by  the 
pressure  of  the  parasitic  plant,  a  natural  cushion  is  formed,  and  a 
swelling  produced  by  stopping  the  sap  in  its  supposed  descent 
through  the  bark. 

In  speaking  of  the  structure  of  roots,  we  have  enimierated  the 
causes  under  the  influences  of  which  the  sap  ascends ;  the  causes  which 
determine  its  descent  are,  we  must  acknowledge,  imperfectly  known 
to  us.  It  appears  most  probable  that  it  is  through  the  deep  layers 
of  the  bark,  especially  through  the  net-like  fibres  of  the  liber,  the 
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admirable  structure  of  which  we  have  before  mentioned,  that  this  sap 
takes  its  way.  These  fibres  are  very  rich  in  a  mucilaginous  and 
albuminous  matter.  Some  physiologists  consider  that  there  are 
additional  vessels  as  principal  and  essential  reserroirs  for  the 
elaborated  sap,  but  it  must  be  confessed  that  the  subject  is  very 
obscure.  The  circulation  of  sap  is  in  its  most  active  state  in 
spring  time,  when  the  plant  is  gorged  with  nutritive  matter  pre- 
served in  deposit  during  the  winter.  It  is  then  full  of  liquid,  and 
in  some  plants  the  juices  flow  from  the  slightest  incision.  In  spring, 
according  to  the  poetical  expression  consecrated  by  use,  the  vine 
and  other  plants  bleed;  but  when  the  leaves  are  fully  developed, 
the  active  evaporation  which  takes  place  on  their  surface  impels 
the  liquid  to  the  extremities  of  the  vegetable,  whence  it  exhales 
in  vapour ;  they  will  no  longer  bleed  when  woimded. 

When  the  branches  develop  themselves  and  consolidate,  the 
movement  of  the  sap  becomes  slower ;  it  is  sometimes  roused 
towards  the  end  of  summer,  when,  the  spring  having  been  pre- 
mature, the  materials  which  the  plant  has  elaborated  for  the 
vegetation  of  the  following  year  have  been  set  to  work  before  their 
time.  After  the  fall  of  the  leaf,  and  when  the  approach  of  winter 
lowers  the  tempei:aturo,  the  movement  of  the  sap  is  stopped 
entirely  ;  the  tree  arrives  by  little  and  little  at  a  state  of  almost 
absolute  repose :  this  is  not  death,  but  life,  which  awaits  its  re- 
awakening. 

It  thus  appears  that  all  plants  in  a  healthy  state  must  be  so 
situated,  as  to  be  able  to  absorb  from  the  soil  surrounding  them 
the  elementary  bodies  which  constitute  sap,  namely,  carbon,  oxygen, 
hydrogen,  and  nitrogen,  which  are  capable  of  forming  a  number  of 
secondary  combinations ;  as  well  as  those  which  arc  necessary  to 
the  growth  of  certain  families.  The  principal  form  in  which  these 
bodies  are  absorbed  is,  as  water,  carbonic  acid,  and  ammonia. 

Water  is  supplied  to  plants  in  the  form  of  rain  and  vapour ; 
according  to  Schleiden,  by  far  the  greater  part  being  due  to  the 
latter  process. 

Carbonic  acid,  which  supplies  plants  with  the  carbon  of  their 
tissues,  is  supplied  by  the  respiration  of  man  and  animals :  by  com- 
bustion, and  by  the  decomposition  of  saccharine  matter,  volcanic 
action,  and  hot  springs. 
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The  sources  of  ammonia  are  nearly  the  same  as  carbonic  acid : 
the  secretions  of  animals,  the  combustion  of  wood  and  coal,  and 
the  decomposition  of  nitrogenous  matter. 

The  constituents  of  sap  in  special  plants  are  the  metallic  oxides^ 
as  potassium,  sodiimi,  calcium,  and  magnesium.  How  these  various 
substances  permeate  through  the  tissues  of  plants,  is^  to  a  certain 
extent,  a  mystery. 

On  the  Growth  of  Vegetables. 

Vegetables  increase  by  means  of  the  nourishing  materials  elabo- 
rated by  the  descending  sap.  It  would  be  entering  upon  a  long 
and  difficult  task  to  take  into  consideration  all  the  points  which 
botanists  have  made  concerning  the  growth  of  vegetables.  We 
must,  therefore,  limit  ourselves  here  to  the  consideration  of 
what  actually  comes  under  our  own  knowledge  in  the  growth  of 
trees.  Trees  are  elongated  by  the  development  of  their  terminal 
shoots.  We  observe  the  intervals  between  the  points  of  the 
insertion  of  the  leaf,  which  at  first  are  very  short,  gradually 
become  longer  according  to  the  greater  degree  of  development 
through  which  they  have  passed. 

But  how  do  trees  increase  in  circumference  P  This  demandfl  a 
closer  examination. 

If  we  study  the  intenial  structure  of  a  branch  of  one  year  bid 
in  one  of  our  forest  trees,  we  shall  find  that  towards  the  end  of  the 
year  the  branch  is  arranged  in  the  following  manner.  There  is  a 
pith,  a  fibro-vascular  circle,  furnished  with  air-vessels  on  its 
internal  face,  with  straight  medullar}'  rays  traversing  the  ligneous 
circle,  losing  themselves  in  the  bark,  which  is  composed  of  an 
epidermis  of  ruber,  of  the  herbaceous  envelope,  and  of  liber.  But 
between  the  ligneous  and  cortical  system  we  can  distinguish  the 
presence  of  a  special  zone  formed  of  very  delicate  cells,  with  walls 
soft  and  transparent,  which  in  spring-time  are  bathed  in  liquid 
supplied  abundantly  by  the  descending  sap,  to  which  botanists 
give  the  name  of  caiftbium.  This  last  layer  is  of  the  utmost 
importance,  for  we  can  perceive  that  in  the  course  of  the 
second  year,  by  the  process  of  vegetation,  this  intermediate  zone, 
which  is  sitiiated  between  the  cortical  and  ligneous  system,  and 
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has  received  the  name  of  the  generating  zone^  becomes  the  seat  of 
a  double  formation,  the  one  cortical,  the  other  ligneous.  Fig.  137, 
which  we  have  given  to  show  the  different  elements  of  the  stem  of 
a  tree,  serves  also  to  show  its  mode  of  development.  That  part 
included  in  the  lines  marked  1,  represents  the  wood  and  bark  of 
the  first  year,  that  marked  2  the  wood  of  the  second  year.  The 
generating  layer  separates  these  two  elements,  and  is  indicated 
by  the  letter  c.  Cells,  fibres,  and  vessels  result  from  the  transfor- 
mation of  the  delicate  elements  of  this  generating  tissue.  In 
other  words,  at  this  point  the  transposition  of  cambiuniy  or  bark 
from  without  to  within,  and  of  wood  from  within  to  without,  takes 
place.  The  medullary  rays  are  continued  without  interruption  or 
modification  across  the  new  beds,  forming  itself  anew,  and,  without 


1  2 


•fW  M  ^     If  f  M  Jl     yf    Mil  VP    fB      TJ.n  H 

Fig.  137.— Horizontal  and  transverse  section  of  the  trunk  of  an  Elm. 


being  in  connection  with  the  pith,  prolonging  itself,  in  short,  to 
the  bark.  What  passes  in  the  second  year  is  repeated  during  the 
third  and  fourth.  A  very  useful  consequence  results  from  this. 
We  are  enabled  by  observing  certain  characters  to  distinguish  the 
successive  layers  which  form  themselves  year  by  year.  The  age 
of  a  tree  is  thus,  so  to  speak,  inscribed  upon  its  own  surface.  In 
the  oak,  for  example,  it  is  very  easy  to  distinguish  the  annual 
layers.    The  transformation  of  the  generating  zone  in  the  wood 

I  2 


116 


THE  YEGETABLE  WOBLD. 


contmues  from  spring  to  autumiiy  and  consequenily  under  dimatio 
influences  very  different.  The  great  Tessels  are  formed  at  the 
season  when  the  sap  is  most  actiTe  in  its  circulation ;  then  oome 
Tessels  of  smaller  calibre  and  much  more  numerous.  Towards  the 
end  of  the  year,  when  Tegetation  is  less  actiye,  ligneous  fibres  are 
formed.  It  follows  from  these  differences  between  the  wood  of 
spring  and  of  the  autumn,  that  it  is  Tery  easy  to  distinguish  the 
passage  from  the  former  to  the  latter,  and  that  the  di£Ebreat 
annual  formations  appear  consequently  as  so  many  ooncentrio 
zones  on  the  horizontal  section  of  the  tree.  To  continue,  it  is  by 
the  operation  of  the  generating  zone  that  the  tree  increases  in 
circumference.  If  the  annual  growth  of  a  tree  were  equal  during 
all  the  time  of  its  yegetation,  there  would  be  no  line  of  demarca- 
tion between  each  annual  period,  and  consequently  no  concentric 
zones.  It  is  thus  with  trees  in  some  hot  countries,  where  vegeta- 
tion is  neither  checked  nor  accelerated  by  change  of  temperature. 
The  age  of  a  tree  is  not  there,  as  in  temperate  countries,  to  be 
foimd  inscribed  upon  its  stem. 

We  must  here,  however,  offer  two  important  remarks.  The 
new  wood  alone  participates  in  the  nature  of  the  exterior  parts  of 
the  ligneous  circle ;  the  medullary  sheath  is  not  renewed.  On  the 
other  hand,  new  cells  are  constantly  formed  by  means  of  the  gene- 
rating zone,  in  default  of  which  the  growth  would  cease  as  soon 
as  all  the  cells  of  this  zone  were  transformed  into  the  elements  of 
new  wood  and  bark. 


The  Flot^^r, 


*B  have  surveyed  with  wonder  the  wisdom  and  power  of  the 
ICreotor  as  displaYed  in  the  different  organs  and  applianecs 
just  {>aBsed  in  review.  We  have  admired  the  roota,  with  their 
^  inBumerable  tufts  of  fibre,  which  by  a  marvellous  faculty,  scarcely 
explicable  to  us,  imbibe  the  liquids  contained  in  the  e^h^  and 
conrei'  the  nourishing  fluid  into  the  tubes  of  plants ;  the  stems 
and  branches  which  support  the  plant  in  mid  air ;  the  leaves, 
organs  at  once  of  respiration  and  evajjoration ;  the  vessels,  so  vari- 
ahle  in  form ;  the  breathing  pores  {stmnuta)^  the  cells ;  in  shorts 
all  the  appliances,  all  the  living  mechamsm  by  means  of  which  the 
▼egetiihle  fumetiona  are  carried  on ;  all  tending  to  the  produc- 
tion of  flowersi  which,  in  their  turn,  livo  only  for  the  production 
&f  fruit  J  while  the  fruit  itself  only  exists  for  the  purpose  of  deve- 
the  ieed,  that  ultimate  end  and  essential  design  of  vegeta- 
Itim  I  for  Kature  seems  to  concentrate  all  her  efibrts  with  a  view 
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to  the  reproduction  of  the  indiyidualy  and  consequent  preflervatioD 

of  the  species. 

But  what  is  a  flower?  What  definition  shall  we  give  of  a 
flower,  that  can  pretend  to  exactness,  and  at  the  same  time  be 
framed  in  scientific  terms  ?  A  rigorous  definition  of  the  flower  is 
more  difficult  than  one  would  think.  It  was  a  saying  of  Linnseus 
that  minerals  grew,  plants  grew  and  lived,  animals  grew,  lived,  and 
felt ;  but  this  is  now  known  to  be  altogether  incorrect,  for  certain 
plants  not  only  grow  and  live,  but  give  every  indication  of  feeling, 
witness  the  MimosUy  or  Sensitive  plant,  which  closes  its  leaves 
on  being  touched,  and  some  of  the  most  obscure  plants  among  the 
ConferccBy  which  move  about  by  the  action  of  their  own  cilia^  or 
hairs,  until  they  have  found  a  resting-place  for  themselves.  He 
would,  in  short,  be  a  rash  man  who  should  attempt  a  definition  of 
plant  or  mineral  in  these  enlightened  days.  Such,  however,  was 
not  the  opinion  of  Jean  Jacques  Rousseau,  the  celebrated  philo- 
sopher of  Geneva,  who  was  indebted  to  the  study  and  cultivation 
of  botany  for  some  of  the  happiest  hours  of  his  life.  He  has  left, 
in  his  "Letters  on  Botany,"  a  book  full  of  interest  and  soimd 
science,  in  which  he  thus  expresses  himself  on  the  definition  which 
can  be  given  of  a  flower : — 

"  If  I  resigned  my  imagination  to  the  pleasing  sensations  which 
this  word  seems  to  call  forth,  I  should  write  a  paper  agreeable, 
perhaps,  to  sentimental  shepherds,  but  very  xmsatisfactory  to 
botanists.  Let  us  put  aside  for  a  moment  the  vivid  colours,  sweet 
odours,  and  graceful  forms  of  flowers,  and  try,  in  the  first  place, 
to  imderstand  the  organised  being  which  unites  these  attributes. 
Nothing  at  first  sight  appears  easier.  Who  thinks  he  requires  to 
be  taught  what  a  flower  is?  *When  no  one  asks  me  what  is 
time,'  said  St.  Augustine,  *  I  know  it  very  well ;  but  I  do  not 
know  it  when  I  am  asked.'  One  might  say  as  much  of  a  flower, 
perhaps  of  its  beauty  even,  which  is  the  prey  of  time.  I  am' 
presented  with  a  flower,  and  I  am  told,  *  Here  is  a  flower.'  This  is 
showing  it  to  me,  I  confess,  but  not  defining  it ;  nor  will  this 
inspection  enable  me  to  decide,  in  the  case  of  any  other  plant, 
whether  what  I  see  is,  or  is  not,  a  flower ;  for  there  are  multitudes 
of  vegetables  which  have  in  none  of  their  parts  the  apparent 
colour  which  Bay  and  Tournefort  have  introduced  into  their 
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definitions  of  a  flower ;  and  yet  these  vegetables  bear  flowers  not 
less  real  than  those  of  the  rose-tree,  although  much  less  apparent.'' 

Nevertheless,  although  the  definition  of  the  flower  appeared  to 
Rousseau  so  surrounded  with  difficulties,  he  does  not  hesitate  to 
propound  the  following : — 

"  The  flower,"  he  says,  "  is  a  local  and  temporary  part  of  the 
plant,  which  precedes  the  fecundation  of  the  germ,  in  or  by  means 
of  which  part  the  fecundation  is  effected,"  This  was  an  unex- 
ceptionable definition,  which  was  scarcely  modified  a  century  later 
by  Moquin-Tandon,  when  he  said,  **  A  flower  is  that  temporary 
apparatus,  more  or  less  complicated,  by  means  of  which  fecunda- 
tion is  effected." 

The  flower,  then,  is  an  apparatus  composed  of  two  envelopes,  the 
calyXy  the  corolla,  and  the  essential  organs  proper  to  ensure  the 


Fig.  139.— Section  of  the  Foxglove.  Fig.  140.— Section  of  the  Calyx. 


reproduction  of  the  plant,  namely,  the  pistil ,  in  which  the  seed  is 
afterwards  enclosed,  and  the  stamens,  destined  to  fecundate  the 
pistil.  The  position  of  the  organs  will  be  better  understood  by 
examining  the  following  diagrams.  Fig.  139  is  a  portion  of  the 
flower  of  the  Foxglove  {Digitalis  purpiisia),  showing  the  stamens 
f  a  united  with  the  corolla  cor,  p,  the  pedimcle,  or  floral  axis,  c,  the 
calyx,  0,  st,  s,  the  pistil.  Fig.  140  is  an  ideal  figure  showing  how 
the  caljrx  c,  the  corolla  cor,  the  stamens  s,  and  the  pistil  p,  are 
consolidated  throughout  their  basal  portions. 

The  calyx,  corolla,  stamens,  and  pistil,  are  inserted  on  an  axis 
called  the  receptacle,  the  form  of  which  varies  according  to  the 
plant.    In  the  Strawberry,  for  instance,  the  receptacle  is  the 
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succulent  fleshy  part  which  U  eaten  under  the  name  of  finit ;  the 
fruit,  in  fact,  being  the  little  yellow  specks  which  ooTer  it.  It  is 
also  the  core  of  ra^berry,  and  club-shaped  spadix  of  the  Arum. 

The  flowers  of  every  plant  present  only  these  five  orders  of 
organs.  There  are  some  which  have  no  stamens,  and  others 
without  pistiL  In  these  two  cases  the  flowers  are  said  to  be 
unisexual.  In  the  first  they  are  called  female  fiowers,  in  the 
second,  male;  but  both  are  always  present,  either  on  the  same 
plant  or  on  distinct  plants.  The  Box-tree  has  unisexual  flowers, 
some  furnished  vnxh.  stamens  without  a  pistil,  others  with  a  pistil 
without  stamens.  Other  flowers  are  without  a  corolla,  and  some 
even  ^-ithout  both  calyx  and  corolla.  The  former  are  inccmplete^ 
{numochlamydeom)y  the  latter  are  called  naked  (achlamydeous). 
The  Marsh  Marigold  {Caltha palustris)y  which  expands  its  magni- 
ficent golden  flowers  in  spring  along  the  marshy  borders  of  rivers, 
ponds,  or  lakes,  is  without  a  corolla ;  the  flower  of  the  Ash  has 
neither  corolla  nor  calyx,  but  reproductive  organs  only. 

In  short,  some  flowers  have  neither  calyx,  corolla,  nor  stamens ; 
others,  neither  calj-x,  corolla,  nor  pistil.  They  are  at  once  incom- 
plete and  naked.  The  flowers  of  the  Willow  are  of  this  sort ;  some 
are  possessed  of  two  stamens,  and  others  of  a  pistil  only. 

A  flower  pro\'ided  with  stamens  and  pistil  is  said  to  be  kerma^ 
phroditey  whether  it  has  floral  envelopes  or  not.  There  are  a 
great  many  plants  which  bear  hermaphrodite  flowers  only  ;  there 
are  others  bearing,  on  the  same  individual,  male,  female,  and  her- 
maphrodite flowers;  these  are  polygamous  plants.  Some  plants 
present  only  male,  others,  again,  only  female  flowers,  and  these 
sometimes  occur  on  the  same,  and  in  other  cases  on  different^ 
plants.  In  the  former  case,  as  in  the  Chestnut,  Hazle-nut,  and 
RicinuSy  to  which  the  Castor  Oil  plant  belongs,  the  plants  are 
said  to  be  moncecious.  In  the  latter,  as  in  the  Hemp-plant,  Date- 
tree,  and  MerculiariSy  one  of  the  EupJiorbiacemj  the  plants  are 
diadous. 

Plants  present  themselves  with  flowers  varying  as  much  in 
their  dimensions  as  in  their  structure.  There  are  flowers  only  the 
thousandth  part  of  a  foot  in  diameter,  and  some  which  are  cele- 
brated for  their  inmiense  bulk.  We  find  in  Sumatra  and  the 
Sunda  Islands  a  parasitical  plant,  the  flower  of  which  constitatea 
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nearly  the  whole  vegetable  production  of  the  country,  and  is 
nearly  nine  feet  in  circumference.  This  is  the  Bafflesia  Amoldi 
(Fig.  138).  The  calyx  of  some  of  the  AristolochicB  on  the  bonks  of 
the  Rio  Magdalena,  is  so  voluminous,  that  the  inhabitants  use  it 
for  a  cap.  The  flower  of  Victoria  regria,  represented  in  Plate  VI., 
is  about  forty  inches  in  circumference.  The  effect  produced  upon 
Bir  Bobert  Schomberg,  when  he  first  saw  this  magnificent  flower  on 
the  River  Berbice,  is  thus  described : — 

"  It  was  on  the  1st  of  January,  while  contending  with  the  diffi- 
culties nature  opposed  in  diflerent  forms  to  our  progress  up  the 
River  Berbice,  that  we  arrived  at  a  point  where  the  river  expanded, 
and  formed  a  currentless  basin.  Some  object  on  the  southern 
extremity  of  this  basin  attracted  my  attention ;  it  was  impossible 
to  form  any  idea  what  it  could  be ;  and,  animating  the  crew  to 
increase  the  rate  of  their  paddling,  we  were  shortly  afterwards 
opposite  the  object  that  had  raised  my  curiosity — a  vegetable 
wonder.  All  calamities  were  forgotten  ;  I  felt  as  a  botanist,  and 
felt  myself  rewarded :  a  gigantic  leaf,  from  five  to  six  feet  in 
diameter,  salver-shaped,  with  a  broad  rim,  of  a  light  green  above 
and  a  vivid  crimson  below,  rested  on  the  water.  Quite  in  cha- 
racter with  the  wonderful  leaf  was  the  luxuriant  flower;  consisting 
of  many  hundred  petals,  passing  in  alternate  tints  from  pure  white 
to  rose  and  pink.  The  smooth  water  was  covered  with  the  blossoms, 
and,  as  I  rowed  from  one  to  the  other,  I  always  observed  something 
new  to  admire."  The  leaves  are  of  an  orbicular  form,  the  upper 
surfiice  is  bright  green,  and  they  are  furnished  with  a  rim  round 
the  margin  from  three  to  five  inches  in  height ;  on  the  inside  the 
rim  has  a  green  colour,  and  on  the  outside,  like  the  under  surface 
of  the  leaf,,  it  is  of  a  bright  crimson ;  they  have  prominent  ribs, 
which  project  an  inch  high,  radiating  from  a  common  centre; 
these  are  crossed  by  a  membrane,  giving  the  whole  the  appearance 
of  a  spider's  web ;  the  whole  leaf  is  beset  with  prickles,  and,  when 
young,  is  oonvolvulate.  The  stock  of  the  flower  is  an  inch  thick, 
and  studded  with  prickles ;  the  calyx  is  four-leaved,  each  sepal  is 
•  seven  inches  in  length  and  four  inches  broad ;  the  corolla  covers 
the  calyx  with  hundreds  of  petals ;  when  first  opened  it  is  of  a 
white  colour,  but  subsequently  changes  to  pink ;  it  is  very  fragrant. 
Like  all  other  water-lilies,  its  petals  and  stamens  pass  into  each 
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other,  a  petal  often  being  found  surmounted  with  half  an  anther. 
The  seeds  are  numerous,  and  imbedded  in  a  spongy  substance. 
This  plant  has  hj  some  botanists  been  placed  in  the  genus  EuryaUj 
whilst  Lindley  thinks  it  is  nearer  Nympkceay  from  which  it  differs 
in  the  sepals  and  petals  being  distinct,  the  papilla  of  the  stigma 
being  prolonged  into  a  horn,  and  the  changing  colour  of  its  petals. 
This  splendid  plant  has  now  been  successfully  cultivated  in  many 
of  the  hot-houses  of  this  country.  Beautiful  specimens  are  to  be 
seen  in  the  Royal  Gardens  at  Sew,  and  at  the  Crystal  Palace, 
Sydenham,  at  Chatsworth,  Sion  House,  and  elsewhere. 

The  dimensions  of  flowers  are  by  no  means  in  proportion  to 
the  plant  which  produces  them.  The  flowers  of  the  greater  part  of 
our  forest  trees  are  very  inconspicuous,  and  little  valued  except  by 
the  botanist,  being  generally  so  small  as  to  escape  the  ordinary 
observer ;  to  study  some  of  them,  indeed,  a  lens  must  be  employed. 
On  the  other  hand,  smaller  plants  often  produce  magnificent 
flowers ;  witness  the  daisy  and  other  floral  ornaments  which 
decorate  our  meadows,  woods,  and  gardens,  dazzling  us  by  the 
elegance  of  their  forms,  and  brilliancy  of  their  colours. 

It  is  on  the  corolla  especially  that  Nature  has  expended  all  the 
riches  of  her  inexhaustible  palette.  The  corolla  is  also  peculiarly 
the  seat  of  the  sweetest  perfumes  of  the  vegetable  world. 

Plants  with  sweet-smelling  flowers  are  more  common  in  dry 
than  in  moist  countries.  On  the  bumt-up  and  naked  hills  of 
Southern  France,  the  Thyme,  Sage,  and  Lavender  perfume  the  air 
with  their  aromatic  scents ;  whilst  the  moist  plains  of  Normandy 
exhale  no  vegetable  aroma. 

Before  a  flower  blows,  the  diffor«nt  parts  constituting  it  are 
brought  closely  together  and  compressed  one  against  the  other ; 
they  then  form  a  JUmer-hud.  The  buds  of  all  anmeal  plants — that 
is,  plants  germinating,  growing,  flowering,  and  dying,  all  in  the 
same  year — continue  to  develop  themselves  up  to  the  time  of  their 
full  bloom.  The  flower-buds  of  certain  ligneous  plants,  as  the  Lime- 
tree,  also  act  in  the  same  way.  But  there  are  other  plants,  as  the 
Almond-tree,  the  Plimi-tree,  the  Pear-tree,  &c.,  in  which  the 
flower-buds  appear  during  the  summer,  and  increase  in  size  up  to 
the  time  of  autumn.    They  remain  stationary  during  winter^  and 
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come  into  Uoom  the  following  spring  with  the  first  rays  of  the 
warm  son.  These  flower-buds  are  scales  (squamase),  that  is,  shut 
up  in  scaly  coverings,  which  bear  the  name  of  Aibemacula,  or 
winter  quarters.  The  flower-buds  which  spring  and  are  developed 
daring  the  warm  season  are  said  to  be  naked. 

The  flower-bud  at  last  opens,  blows,  and  passes  into  the  state  of 
a  flower.  This  blooming  does  not  take  place  at  all  times  of  the 
day  indifierently.  Linnaeus  has  drawn  up  a  list  of  plants  arranged 
according  to  the  hour  at  which  their  flowers  blow.  He  called  this 
list  the  Floral  Clack.  De  Candolle  has  also  noted  the  times  at 
which  the  following  flowers  blow  at  Paris  : — 


Between  3  and  4  a.m.  Bindweed  of  the  hedgerows. 

At  6  A.M   Naked  stalked  Poppy  and  most  of  the  Gfaichoracetb. 

Between.  6  and  6  a.m.  Nipple  Wort  and  the  Day  Lily. 

At  6  A.M   Many  of  the  SolanacesB  (Nightshade)  fiunily. 

Between  6  and  7  a.m.  Sow  Thistle  and  Spurrey. 

At  7  A.M   Water  lilies,  Lettnces. 

Ai7toSA.M.  .   .   .  Venus's  Looking-glass. 

At  S  A.M.    ....  Wild  PimpemeL 

At  9  A.M   Wild  Marigold. 

At  9  to  10  A.M.    .    .  Ice  Plant 

At  11  A.M   Purslain,  Star  of  Bethlehem. 

At  12   Most  of  the  Ficoid,  or  Mesombryanthemum  fiEunily. 

At  2  p.M   Scilla  pomeridiana. 

Between  6  and  6  p.m.  Silene  noctiflora. 

Between  6  and  7  p.m.  Marvel  of  Peru. 

Between  7  and  8  p.m.  Cereus  grandiflorus,  Tree  Primrose. 

At  10  p.M   Purple  Convolvulus. 


Some  plants  remain  in  bloom  many  days  in  succession.  There 
are  others  which  are  ephemeral,  and,  opening  at  a  fixed  time, 
finally  close  up  and  fall  off"  the  same  day  at  a  nearly  settled  hour. 
The  Cistus  and  Flax  plant  expand  their  green  flowers  about  five 
or  six  o'clock  in  the  morning,  and  are  withered  before  midday. 
The  Cereus  grandiflorus  blows  at  seven  in  the  evening,  and  closes 
about  midnight. 

Certain  equinoxial  flowers  open  and  close  at  a  fixed  time  in  the 
same  day ;  on  the  morrow  and  for  several  following  days,  they  again 
open  and  shut  at  the  same  regular  hours.  The  Star  of  Bethlehem 
opens  several  days  in  succession  at  eleven  in  the  morning,  and  closes 
at  three.  The  Ficoides  noctiflora  blows  several  days  in  succession  at 
seven  in  the  evening,  and  closes  about  six  or  seven  in  the  morning. 
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"  The  regularity  of  these  phenomena,"  says  De  Candolle,  "has 
struck  all  observers,  but  although  the  cause  evidently  is  referable 
to  the  action  of  light,  it  is  still  difficult  to  verify  it  with  precision. 

 I  have  subjected  the  Marvel  of  Peru  to  continuous 

lamplight,  and  by  that  means  have  obtained  an  inflorescence 
altogether  irregular ;  but  having  also  placed  them  where  they 
were  lighted  during  the  night,  and  kept  in  darkness  during  the 
day,  I  noticed  that  at  first  their  flowering  was  very  irregular. 
They  soon  became  accustomed,  however,  to  their  new  circumstances, 
and  ended  by  blowing  in  the  morning,  that  is,  at  the  end  of  the 
day  artificially  made  for  them,  and  closing  in  the  evening  as  their 
period  of  obscurity  approached." 

Heat,  however,  appears  to  have  a  certain  influence  on  the  time 
and  the  duration  of  the  blowing  of  flowers ;  and  it  is  observed  that 
these  phenomena  vary  in  difiierent  countries,  according  to  their 
latitudes,  and  in  the  same  country  according  to  the  seasons.  The 
Floral  Clock  drawn  up  by  Linneeus  at  Upsal  goes  slower  than  the 
clock  arranged  by  De  Candolle  at  Paris. 

In  a  few  flowers  the  time  of  blowing  is  modified  by  the  state  of 
the  atmosphere.  These  may  be  called  meteoric  plants.  The 
Siberian  Sow  Thistle  {Sonchus  dentattis)  never  closes  in  the  even- 
ing, it  is  said,  when  it  is  going  to  rain  the  next  day.  Several  of 
the  CJnchoraceiB  do  not  open  in  the  morning  when  it  is  going  to 
rain.  The  Caltka  pluvialis  is  said  to  close  its  petals  when  the 
weather  indicates  rain,  but  its  flowers  remain  open  in  sudden 
storms,  which  seem  to  take  it  by  surprise.  Facts  of  this  kind, 
which  are,  however,  neither  numerous  nor  very  trustworthy,  have 
been  used  in  the  arrangement  of  a  floral  weather-glass. 

The  duration  of  inflorescence  varies  much  in  different  species. 
In  the  Peach,  Almond,  and  Apricot,  among  trees,  and  in  the 
Hyacinth  and  Tulip  among  herbs,  it  remains  in  blossom  for  a 
few  days  only.  But  the  Winter  Hellebore  remains  covered  with 
flowers  the  whole  winter,  and  the  Shepherd's  Purse  (Capsella) 
flowers  from  April  till  November. 

The  period  at  which  flowering  commences  varies  in  the  same 
way  according  to  species.  Linnaeus  arranged  a  table  of  the  flowering 
of  different  vegetables  in  the  climate  of  Upsal,  in  Sweden,  for  the 
year  1755,  and  gave  to  this  list  the  name  of  the  Floral  Calendar. 
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But  this  calendar  neoeesarily  yaries  witli  each  climate,  for  the  date 
of  the  flowering  of  a  plant  is  sooner  or  later,  according  to  the 
latitiide  of  the  country.  At  Smyrna  the  Almond-tree  blooms  in 
the  first  half  of  February;  in  central  France  it  blooms  at  the 
beginning  of  April ;  in  Germany  in  the  second  half  of  April ;  at 
Christiana  in  the  early  days  of  June. 

It  is  hardly  necessary  to  observe  here  how  very  indispensable  an 
exact  acquaintance  with  the  times  of  flowering  is  to  those  who 
wish  to  see  flowers  succeeding  each  other  harmoniously  and  without 
intermission,  in  their  gardens. 


Inflorescence. 

The  arrangement  of  the  flowers  on  the  vegetable  is  called  its 
inflorescencey  from  wjhre&coj  begin  to  blossom."  It  means 
simply  the  flower-head. 

Schleiden,  who  has  paid  more  attention  to  this  subject  than  has 
been  usual  with  botanists,  describes  the  various  forms  of  inflore- 
scence as  follows : — 

I. — Centripetal  Ivjlorescence. 

1.  The  Capitulum,  which  is  many-flowered  in  Calathtum,  whose 
simple  flowers  stand  on  the  axils  of  more  or  fewer  stunted  bracts, 
surrounded  with  other  circles  of  stimted  bracts,  as  in  some  of  the 
Compositeae. 

2.  The  Spike  {Spica)  occurs  in  various  forms,  as  the  Catkin 
{Amentum),  which  falls  off"  entire,  also  distinguished  by  its  imperfect 
flowers,  as  in  the  male  flowers  of  the  Betulacece,  and  some  other 
plants.  The  Spculix,  a  closely-crowded  spike,  with  partially- 
cylindrical  capitulum,  and  fleshy  peduncle.  The  Cone,  a  cylindrical 
capitulimi,  or  solid  spike,  on  which  the  foliar  organs  become  woody 
scales.  The  Spikelet  {Spicula),  the  simple  inflorescence  of  the 
grasses  and  Cj/peracece :  namely,  a  few-flowered  spike,  surrounded 
at  the  base  by  Glunue,  but  with  flowers  having  no  bracts. 

3.  The  Umbel,  or  Umbellula  when  compoimd. 

4.  The  Raceme,  which,  in  different  forms,  is  distinguished  as 
the  Ccrymbe,  a  pyramidal  raceme. 
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II. — Centrifugal  InJIoreacence. 

5.  The  Cyme,  or  false  umbel,  is  a  corymbe  with  centrifugal  inflo- 
rescence, but  includes  the  compound  raceme,  umbel,  and  capitulum. 

III.  —  Once  Compound  Injloreacence. 

6.  Spikelets  :  where  several  spikes  unite  in  a  spiral  arrange- 
ment, as  in  the  grasses,  they  become  spikelets. 

7.  TJmbella  :  where  several  imibels  are  united  in  umbels  they 
become  TJmbella. 

8.  The  Panicle  includes  all  the  many-headed  forms  of  inflo- 
rescence, as  in  many  grasses. 

9.  The  Bunch,  or  Fasciculus  :  a  manifold  compound  cyme,  with 
short  and  rather  crowded  pedicels. 

10.  The  Anthela  :  the  inflorescence  in  the  Juncdce^B  (Rushes) 
and  Cyperacem  (Reeds). 

11.  Glomerule  :  certain  forms  of  inflorescence,  resembling 
CapituUm,  consisting  of  ill-formed,  imperfect  flowers,  as  in  some 
nettles  and  rushes. 

Flowers  are  said  to  be  semle^  in  the  language  of  botanists,  when 
they  are  placed  immediately  on  the  stalk,  or  attached  immediately 

to  the  stalk  by  a  small  sup- 
port, called  a  peduncle.  The 
.  peduncle  is  what  is  commonly 
called  the  stalk  of  the  flower, 
',:^and  afterward  becomes  the 
^  stalk  of  the  fruit.  The  pe- 
duncle therefore  is  to  flowers 
what  the  petiole  is  to  leaves, 
that  is,  a  means  of  attachment 
to  the  stem  or  branch. 
Nevertheless,  the  analogy  be- 
tween the  peduncle  and  the 
petiole  is  limited  to  the  ex- 
ternal shape,  for  the  two 
organs  difler  essentially  in 
their  special  organisation. 

F^.  141.- Inflorescence  of  the  Red  Currant  (^i6«»).        -r^      i      n  -i 

Do  the  flowers,  whose  con- 
stituent parts  we  shall  soon  consider  in  detail,  spring  at  random 
from  the  stem,  the  branches,  or  the  boughs  supporting  themP 
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When  we  conrider  the  admirable  regularity  and  the  rigorous  laws 
by  which  leaves  are  arranged  on  the  boughs,  we  are  led  (2  priori  to 
confess  that  the  distribution  of  flowers  on  their  vegetable  axes 
must  obey  very  determinate  laws  also.    This  is,  in  fact,  what  is 


Fig.  143.— Influmicenre  in  the  sheath  of  Fig.  143.— Brant  hing  raceme  of  the  Oat. 

Verrain  OAcinalia. 

shown  US  by  nature.  Tier  laws  are  generally  easily  recognised 
and  though  sometimes  hidden,  are  never  violated.  Flowers  are 
always  the  termination  of  an  axis,  branch,  or  bough,  and  the  order 
governing,  their  arrangement  is  only  a  repetition  of  that  which 
regulates  the  ramification  of  the  plant. 


FigB.  148  and  149«— InflorMcence  of  the  Daisy. 
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In  order  to  study  inflorescence  generally,  let  us  take  some  of  the 
more  common  plants  and  examine  the  arrangement  of  the  flowers 
on  each  of  them«  In  the  Red  Currant  (Fig.  141),  the  floral  axis 
carries  at  intervals  modified  leaves,  called  bracts;  at  the  axil  of 
each  of  these  bracts  the  peduncle  takes  its  rise,  and  it  is  terminated 
by  a  flower.    This  is  the  type  of  the  cluster  (or  raceme). 

The  inflorescence  of  the  Vervain  ( Verbena  officinalis),  Fig.  142, 
is  only  distinguished  from  the  above  by  the  extreme  shortness  of 
the  peduncles ;  this  constitutes  a  spike. 

The  Oat-plant  (Fig.  143)  furnishes  us  with  an  example  of  the 
modifications  which  the  cluster  experiences.  Its  flower  is  called 
a  branching  cluster,  or  raceme. 

The  spike  takes  the  name  of  catkin  or  ament,  from  amentum,  a 
strap,  when  it  is  formed  of  imisexual  flowers,  as  represented  in  the 
male  and  female  catkins  of  the  Willow,  Figs.  144  and  145. 

In  the  Cherry  of  St.  Lucia  (Fig.  146),  the  peduncles  originating 
in  the  principal  axis  are  longer  at  the  lower  part  of  the  axis  than 
they  are  towards  the  summit,  so  that  the  whole  of  the  flowers  form 
together  a  sort  of  umbel  with  unequal  ribs ;  this  cluster  is  called  a 
cerymbe. 

In  the  Astrantia  (Fig.  147),  so  called  from  its  star-like 
flowers,  the  axis  of  inflorescence  is  very  short,  and  bears  at  the 
extremity,  which  is  enlarged,  a  certain  number  of  secondary  axils, 
rather  elongated,  and  of  equal  length,  so  that  the  flowers  seem  to 
spring  from  the  same  point  in  order  to  attain  the  same  height. 
Here  the  umbel  has  equal  ribs,  and  the  group  of  flowers  is  said  to 
be  umbelliferous. 

In  the  Daisy  (Figs.  148,  149)  the  numerous  sessile  flowers  are 
inserted  on  the  surface  of  an  enlarged  and  flattened  axis,  and  fonn 
a  capitulum,  or  head.  The  capitulum  is  influenced  by  the  form  of 
the  receptacle  :  when  the  latter  is  spherical,  the  capitulum  is 
globular ;  when  flat,  concave,  or  convex,  the  capitulum  varies 
accordingly. 

All  these  modes  of  inflorescence  are  only  modifications  of  one  of 
them,  which  may  be  taken  as  a  tj^e,  namely,  the  cluster.  They 
sometimes  seem  to  attain  a  certain  degree  of  complication,  without 
having  the  simplicity  of  their  guiding  rule  thereby  diminished. 

Thus,  in  the  Nettle-tree  (Fig.  150)  the  clusters  of  flowers  are 
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lig.  151.— Compound  umbel  of  the  Chervil. 


Fig.  162.— Compound  raceme  of  the  Vine. 
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arranged  in  a  corymb.  In  the  Carrot  and  Cherril,  Fig.  151,  the 
nmbelB  rising  firom  the  siumnit  of  the  stem,  each  pedicel  has  an 
mnbel  on  its  sunmiit,  when  they  become  a  compound  umbeL  In 
the  Privet,  and  the  Vine,  Fig.  152,  the  inflorescence  is  formed  of 
small  clusters,  being  again  arranged  in  larger  clusters,  or  panicles. 


Fig.  153.— Compoimd  spike  of  Wheat.  Fig.  154.— -Dichotomoua  cyme  of  Centaury. 

In  the  Wheat-plant,  Fig.  153,  the  ears  are  grouped  in  spikes. 
There  are,  then,  compound  corymbs,  compound  umbels,  compound 
clusters,  ot  panicles,  and  compound  spikes. 

In  every  case  hitherto  mentioned,  the  number  of  flowers  of  the 
same  generation  are  indeterminate  in  each  group.  This  will 
not  be  the  case  in  the  following  instances. 

K  2 
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Let  us  examine,  for  example,  the  method  of  arrangement  in  the 
flowers  of  the  Centaury  {Erythrtea  Centaurium),  Fig.  164.  The 
main  stem  terminates  with  a  flower,  and  a  little  below  this  the 
stem  bears  two  opposite  leaves  or  bracts.  From  the  axil  of  each  of 
these  arises  a  secondary  branch,  terminated  also  in  two  leaves  and 
a  flower.  Each  of  these  branches  comport  themselves  in  the  same 
way  as  the  stem,  that  is,  they  give  birth  to  two  tertiary  branches, 


Fig.  l&o.— Inflorescence  of  Myosotia.        Fig.  156.— Spathe  of  Aram  macalatum. 


each  terminating  in  a  flower,  and  thus  it  goes  on.  We  thus  see 
that  at  each  branching  out,  the  number  of  flowers  is  doubled.  We 
see  besides,  that  the  flowering  in  this  plant  goes  from  the  base 
to  the  sunmiit,  or,  which  comes  to  the  same  thing,  from  the  centre 
to  the  circumference.  This  sort  of  inflorescence  bears  the  name 
of  a  a/me,  and  in  this  particular  case  is  said  to  be  dickotamaus, 
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firom  &jfa  and  Ttfivu),  "  by  pairs  I  divide."  In  some  cases  three 
whorled  bracts  develop  axes  from  their  axils,  when  the  cyme  is 
said  to  be  trickotomoics,  divided  by  threes. 

The  inflorescence  of  the  Forget-me-not  {Myosotis),  and  the 
Heliotrope,  also  form  cymes.  As  in  these  plants  the  multiplying 
axis  of  inflorescence  often  tends  to  form  a  curling  inflorescence, 
very  unfitly  compared  to  the  tail  of  a  scorpion,  the  cyme  of  the 
Forget-me-not  and  Heliotrope  are  said  in  consequence  to  be 
scorpiaidal  (Fig.  155). 

In  the  Horse  Chesnut,  the  principal  axis  bears  an  indeterminate 
number  of  small  scorpioidal  cymes.  This  is  an  inflorescence  mixed 
up  of  the  two  principal  forms  we  have  already  pointed  out,  and  is 
a  cluster  of  scorpioidal  cymes. 

When  a  succulent  spike  is  enclosed  within  a  spcUhe,  it  is  said  to 
be  spadiXy  from  (xiraSc^,  a  palm  branch  with  its  fruit.  In  this  case 
the  axis  is  usually  elongated  beyond  the  flowers  in  the  form  of 
a  club-shaped  cellular  organ,  as  in  the  Cuckoo-pint  {Arum 
maaUatum),  Fig.  156,  or  the  axis  only  bears  flowers  at  its  base, 
which  is  here  enclosed  by  the  spathe. 

The  general  name  of  involucre  is  given  to  a  more  or  less  con- 
siderable collection  of  bracts,  disposed  in  whorls  {verticils)  in  either 
one  or  several  ranks,  which  surround  and  seem  to  protect  the 
flowers  (the  capitulum  of  composite  flowers),  yet  in  the  natural 
group  of  Arums y  the  involucre  is  monophyllous,  and  is  called  a 
spathe.  It  envelopes  the  inflorescence  before  the  blowing  of  the 
flowers.   We  show  in  Fig.  156  the  spathe  of  the  Arum  maculatum. 

We  should  exhaust  the  attention  of  the  reader  were  we  to  enlarge 
more  on  inflorescence,  a  subject  which  we  have  only  glanced  at, 
but  which  has  been  the  object  of  profound  study  on  the  part  of 
botanists.  We  now  come  to  the  consideration  of  the  constituting 
parts  of  the  flower. 

The  Calyx. 

The  calyXy  /caXv£,  "the  cup  which  holds  the  flower,'*  is  the 
external  envelope  of  the  flower.  It  has  neither  the  elegant  shape 
nor  the  varied  colours  of  the  corolla,  usually  appearing  as  a  little 
green  cup,  on  which  the  corolla  rests.    On  account  of  its  appear- 
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ance  and  colour,  it  is  almost  always  confounded  with  the  peduncle, 
of  which  it  appears  to  be  a  mere  prolongation,  an  expansion  which 
afterwards  subdivides  into  several  lobes. 

The  simple  form  of  the  calyx  is  suited,  however,  to  its  functions. 

It  is,  in  general,  not  elegance  or  delicacy, 
but  firmness  and  solidity,  which  are  able  to 
protect  or  defend.  As  the  calyx  forms  the 
external  envelope  of  the  flower,  it  must  be 
constituted  so  as  to  resist  action  from  with- 
out. It  is  true  that  the  calyx  of  some 
plants,  such  as  the  Fuchsia  (Fig.  157),.  rivals 
the  corolla  in  elegance  and  beauty,  but  these 
are  exceptions  to  the  general  facts. 

The  calyx  is,  then,  the  external  envelope 
of  the  flower,  and  its  difierent  parts  bear  the 
name  of  sepals. 

These  sepals,  however,  are  only  modified 
leaves.  If  we  glance  at  the  Camelia-bud 
(Fig.  158),  the  same  structure,  the  same 
nervature,  almost  the  same  form,  will  be 
observed  to  belong  both  to  the  five  sepals  of 
Fig.  i57.-The  Fuchsia.  the  flowcr,  and  to  the  bracts  accompanying 
them.  In  the  Peony,  and  Foxglove  (Fig.  159),  there  is  still  a 
resemblance,  or  rather  an  insensible  transition,  between  the  bracts 
and  the  sepals.  When  we  notice  the  various 
transitions  of  appearance,  form,  and  size  between 
bracts  and  leaves,  we  are  led  of  necessity  to  con- 
sider the  calyx  of  flowers  as  proceeding  from  a 
modification  of  the  leaves. 

The  calyx  seems  sometimes  to  be  formed  all  in 
one  piece,  and  sometimes  it  is  more  or  less  deeply 
divided.  In  the  former  case  it  is  monosepaUmSy  in 
the  latter  it  is  polysepalous. 

The  flower  of  the  Primrq^e  (Fig.  160)  has  a 
monosepalous  calyx,  that  of  the  Flax-plant  (Fig. 
161)  has  a  polysepalous  calyx. 
Ancient  authors  considered  the  calyx  as  an  entire  organ,  which 
was  sometimes  cut  more  or  less  deeply.  .To  this  false  idea  we  owe 


Fig.  158.— Calyx  of 
the  Camelia. 
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the  defective  expressions,  strap-shaped^  scalloped,  lobed^  dentated^ 
&c.,  by  which  the  free  parts  of  the  leaflets  of  the  calyx  joined  in 
one  whole  have  been  described. 

The  intersections^  in  fact,  do  not  reach  from  top  to  bottom. 
When  a  calyx  begins  to  show  itself,  its  elements, 
the  sepals,  are  always  free.  In  a  polysepalous  calyx 
they  remain  isolated  until  fully  developed,  but  if  the 
calyx  is  monosepalous,  they  are  supported  up  to  a 
certain  point  by  a  sort  of  belt. 

Without  dwelling  here  on  the  different  shapes  the  ^  i^g^caiyxof 
sepals  assume,  we  will  content  ourselves  with  stating  Digitaii*. 
that  these  organs  become  indistinguishable  in  the  Valerians  (Fig. 
162)  and  GFroimdsel  (Fig.  163),  and  a  host  of  other  similar  plants. 
They  appear  in  these  plants  like  a  bunch  of  silk  or  hair 
called  a  ttift,  and  if  we  did  not  arrive  at  this  curious 
modification  by  a  series  of  appropriate  examples,  it  would 
be  very  difficult  to  ascribe  to  the  sepals  their  real  origin. 

The  number  of  sepals  in  a  calyx  is  extremely  variable. 
There  are  two  in  the  Celandine,  three  in  the  Virginian 
Spider-wort,  four  in  the  Willow-herb,  five  in  the  Helle- 
bore, six  in  the  Barberry,  and  a  considerably  larger  j/jSiJe^Tus 
number  in  the  Cacti.  'S^s?.' 

With  regard  to  their  arrangement  on  the  receptacle,  the  sepals 
are  sometimes  in  a  whorl  (or  verticil),  that  is,  several  placed  at 


Flff.         Pdysepaloui      Fig.  162.— Tufted  Calyx  of  Valerian. 
<»lyx  of  Lmum. 


Fig.  163.— Tafted  Calyx  of 
Groundael. 


the  same  level,  if  the  receptacle  is  conical,  or  at  an  equal  distance 
from  the  centre,  if  the  receptacle  is  flat ;  some  are  disposed 
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spirally,  that  is,  at  different  heights,  so  that  the  line  uniting  their 
bases  is  a  spiral. 

Sepals  are,  in  short.,  either  alike  in  size,  inserted  at  the  same 
height  or  distance,  free  or  united,  or  else  they  do  not  show  a 
perfect  agreement  in  these  points,  and  thus  determine  whether 
the  calyx  be  regular  or  irregular.  That  of  the 
Money- wort  (Fig.  164)  is  regular,  and  that  of 
the  Aconite  (Fig.  165)  is  irregular. 

In  the  Poppy,  the  calyx  falls  before  the 
flower  blows,  in  the  Ranunculus  it  is  not  de- 
Fig.  164.— Kefrnlar  caljTC  of  tached  imtil  after  the  fecimdation  of  the  flower. 

Looeestnfe.  Physalis  it  remains  roimd  the  fruit, 

very  much  enlarges,  and  becomes  of  a  yellow  or  reddish  colour. 
This  last  phenomenon  of  colouration  brings  us  to  a  reflection 
which  has  its  interest.  In  some  cases 
where  the  calyx  and  the  corolla  exist 
simultaneously  in  the  flower,  the  calyx 
becomes  coloured,  and  thus  puts  on  the 
appearance  of  a  corolla.  The  calyx  of 
the  Pomegranate  and  that  of  the  Fuchsia 
Fig.  i65.-5^cguiar  calyx  of  Aconite,  ^j.^  f^d,  that  of  the  Larkspur  and  of  the 
Aconite  are  blue.  The  calyx  may  thus  be  coloured  even  when 
the  corolla  is  wanting. 


The  Corolla. 


All  that  wo  have  said  about  the  charming  sweetnessof  flowers 
applies  particularly  to  the  corolla,  for  on  that  organ  nature  lavishes 
her  brightest  colours.  In  spite,  however,  of  the  beauty  and 
elegance  of  shape  which  we  admire  in  it,  the  corolla  is  only  the 
immediate  envelope  of  more  important  organs,  which  with  the  help 
of  the  calyx,  it  protects  against  the  action  of  external  causes. 
^\Tien  the  fundamental  phenomenon  of  fecimdation  is  effected : 
when  the  fertilised  ovary  begins  to  enlarge,  and  can  of  itself 
oppose  a  sufficient  resistance ;  then  nature,  which  suffers  nothing 
useless  to  exist,  throws  away  this  graceful  decoration :  the  corolla 
fades,  withers,  and  falls.  If  it  remains  occasionally  a  short  time 
after  fecundation,  it  is  probably  only  to  reflect  the  rays  of  external 
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heat,  and  concentrate  them  on  the  fertilised  ovary,  thus  accelerat- 
ing its  development. 

The  corolla  is  the  inner  envelope  of  the  essential  organs  of  the 
flower.  It  differs  generally  from  the  calyx  in  being  of  a  more 
delicate  tissue.  The  corolla  alone  constitutes  the  flower  in  the 
eyes  of  the  world  generally,  but  to  a  botanist  the  stamens  and  pistil 
are  the  essence  of  the  flower,  for  under  the  influence  of  the 
stamens  the  pistil  produces  fruit,  the  seeds  of  which  will  perpetuate 
the  species. 

The  petals  are  organs  which,  when  taken  together,  constitute 
the  corolla.  They  take  their  rise,  like  sepals,  from  modified 
leaves,  a  fact  which  is  easily  established.  In  some  flowers,  the 
Calycanthus,  for  instance,  the  petals  are  so  completely  shaded  off" 
with  the  sepals,  that  it  is  impossible  to  say  where  the  calyx  ends  or 
where  the  coroUa  begins.  In  fact,  the  external  divisions  of  these 
flowers  are  of  a  greenish  hue,  the  internal  parts  being  of  a  purple 
tint ;  but  it  is  impossible  to  allot  the  intermediate  divisions  to  one 
of  the  floral  envelopes  more  than  to  the  other.    As  the  petals  are 


Tifi.  166.— Petal  of 


Fig.  l«7.-PetAl  of 
Fennel. 


Fig.  168.— Petal  of  the 
Columbine. 


Fig.  169.— Petal  of  Aconite. 


shaded  off  into  the  sepals,  the  latter  into  the  bracts,  and  the  bracts 
into  the  leaves,  we  must  conclude  from  this  fact  also  that  the 
petals  are  really  modified  leaves. 

Like  leaves,  petals  offer  to  us  very  different  forms  and  most 
varied  dimensions.  They  are  generally  either  linear,  oblong, 
elliptical,  oval,  or  rounded.     Sometimes  they  are  boat-shaped, 
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as  in  the  Blumenbachia  imignis.  Sometimes  they  take  the  form 
of  a  spoon,  as  in  the  Dielytra  spectabilis  (Fig.  166) ;  some- 
times they  show  two  lips,  as  in  the  Fennel-flower  (Fig.  167) ; 
sometimes^ they  are  elongated  like  a  horn,  as  in  the  Columbine 
(Fig.  168) ;  sometimes  they  are  helmet-shaped,  as  in  the  Aconite 
(Fig.  169). 

Petals^like  leaves,  are  either  entire  or  indented.  They  pre- 
sent, like  them,  a  sort  of  skeleton,  if  one  may  give  that  name  to 
vascular  and  slender  ramifications,  which  can  only  be  perceived 
clearly  in  some  cases  by  placing  the  petal  between  the  eye  and  the 
light,  so  as  to  look  at  them  as  at  a  transparency. 

The  veins  determine  the  shape  assumed  by  the  petal  Figs.  170, 
171,  and  172  give  an  idea  of  the  three  principal  forms  for  the 


Fig.  170— Petal  of  Wallflower.       Fig.  171.— Petal  of  Winter  Fig.  172  — CerMtium 

Hellebore.  precox. 

distribution  of  the  veins.  We  know  that  in  the  Wallflower  (Fig. 
170)  the  petal  is  elongated  at  its  lower  part  by  a  slender,  portion 
called  the  claw  {unguis),  the  larger  part  of  the  petal  taking,  in  this 
latter  case,  the  name  of  the  limb.  The  petals  of  the  Cerastium 
precox  (Fig.  172)  and  Winter  Hellebore  (Fig.  171)  have  no  claw, 
and,  as  we  see,  one  limb  only. 

The  number  of  petals  in  a  corolla  vary  much ;  they  are  some- 
times very  numerous,  and  are  then  arranged  in  a  spiral  form ;  but 
they  are  oftener  few  in  number,  and  are  then  arranged  in  one  whorl. 
In  the  Cactus  the  petals  are  extremely  numerous,  and  arranged  in 
a  spiral,  continuous  with  that  of  the  sepals.  In  the  Geranium 
(Fig.  173),  Violet,  and  Gilliflower  (Fig.  174),  there  are  only  five 
petals  arranged  in  a  whorl. 
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JoBt  as  the  calyx  may  be  monosepalous,  or  polysepalous,  so  the 
corolla  is  monopetalons  or  polypetalons.     The  flower  of  the 


Fig.  173.— Flower  of  Geranium.  Fig.  174.— Flower  of  Gilliflower. 

Geranium  (Fig.  173),  and  of  the  Bose,  and  Pink,  have  their  petals 
perfectly  distinct,  so  that  one  can  be  detached  without  inter- 
fering with  the  others.  On  the  contrary,  the  Lilac 
(Fig.  176),  the  Primrose,  and  the  Belladonna,  have 
their  petals  united  together  at  their  edges,  so  that 
one  cannot  pull  off  a  petal  without  breaking  in  on 
an  adjacent  one. 

When  a  flower  begins  to  expand,  the  petals  are 
always  free.    The  transformation  of  a  corolla,  at 
first  monopetalous,  into  a  polypetalous  corolla,  takes 
place  in  the  bud,  just  as  we  have  already  shown  to  louucoroUaofLiiac. 
be  the  case  with  the  calyx ;  that  is,  the  free  extremities  of  the  petals 
are  supported  and  united  in  one  whole  by  a  common  and  con- 
tinuous membrane. 

We  have  remarked,  that  the  sepals  are  developed  on  the  recep- 
tacle in  succession,  whilst  the  petals  appear,  on  the  contrary, 
simiJtaneously.  This  fact  may  help  us  to  resolve  a  problem, 
which  much  occupied  the  attention  of  the  older  botanists. 

In  the  Lily  (Fig.  176),  for  instance,  the  floral  envelopes  are 
composed  of  six  divisions,  which  are  white,  and  of  a  delicate  tissue, 
analogous  to  petals.  Do  the  whole  of  these  divisions  constitute  a 
corolla  ?  By  no  means.  Without  mentioning  the  differences  of 
shape,  size,  structure,  and  position,  which  could  not  escape  the 
eyes  of  an  attentive  observer,  we  can  show  that  the  pieces  of  the 
external  whorl  of  the  Lily  are  developed  in  succession,  like  sepals, 
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Fig.  176.— Petaloide  corolla  of  Liliam. 


and  that  the  pieces  of  the  internal  whorl  are  developed  simul- 
taneously.   It  has  been  decided  from  this  fact  that,  in  spite  of 

appearances,  there  is 
in  the  Lily  a  calyx 
and  a  corolla ;  in  other 
words,  the  Lily  has  a 
petaloid  corolla. 

Li  Rushes,  on  the 
other  hand,  contrary 
to  what  takes  place  in 
the  Lily,  we  find  a 
sort  of  double  calyx. 
Considerations  analo- 
gous to  those  men- 
tioned have  led  bota- 
nists to  concede  to 
these  plants  a  true 
corolla.  We  must 
admit,  then,  that  in 
the  Lily  the  calyx  is  white  and  petaloid,  and  in  Rushes  that  the 
corolla  is  green  and  sepaloid. 

Let  us  glance  at  the  principal  forms  of  the  corolla  when  it  is 
monopetalous  and  regidar.  The  six  principal  forms  which  the 
corolla  assumes  need  not  be  otherwise  described  than  by  the 
annexed  figures  and  the  denominations  which  indicate  them.  The 
corolla  is  infundibuliform,  that  is,  like  a  funnel,  in  the  Tobacco- 
plant  (Fig.  177),  tubular  in  the  Comfrey  (Fig.  178),  campanulate 
or  bell-shaped  in  Bindweed  (Fig.  179)  and  the  Campanula, 
hypocrateriform  or  salver-shaped  in  the  Lilac  (Fig.  180)  or  in  the 
Jessamine,  rosaceous  in  Borage  (Fig.  181)  or  in  the  Willow-herb, 
urceohte  or  urn-shaped  in  the  Arbutus  (Fig.  182). 

When  the  corolla  is  monopetalous  and  irregular,  its  principal 
forms  are  reduced  to  three.  In  the  Sage  (Fig.  183),  or  the  Dead 
Nettle,  &c.,  the  limb  of  the  corolla  placed  at  the  summit  of  a  more 
or  less  elongated  tube  is  divided  transversely  into  two  parts  called 
lips  {labia)  ;  the  upper  lip,  presenting  two  divisions,  is  formed  by 
two  petals  imited  almost  to  the  summit ;  the  lower  lip,  presenting 
three  divisions,  is  formed  by  three  petals  joined  more  or  less  high 
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up.  This  form  of  corolla,  said  to  be  labiate^  characteriBes  a  very 
important  group  of  the  vegetable  kingdom. 

In  the  Snap-dragon  (Fig.  184)  the  mouth  of  the  labiate  corolla, 
instead  of  being  wide  open,  is  closed  by  a  swelling  of  the 
upper  Hp. 

"Among  the  irregular  monopetalous  plants,"  says  Jean  Jacques 
Rousseau,  there  is  a  family  whose  appearance  is  so  marked,  that 
we  can  easily  distinguish  its  members  by  their  look.  It  is  that  to 
which  we  give  the  name  of  gaping  plants,  because  their  flowers  are 
divided  by  two  lips,  the  opening  of  which,  whether  natural  or  pro- 
duced by  a  slight  pressure  of  the  fingers,  gives  them  the  look  of  a 
gaping  mouth.  This  family  is  subdivided  into  two  sections  or 
races,  one  with  flowers  having  lips,  or  labiate,  the  other  with 
flowers  in  a  mask,  or  personatey  for  the  Latin  word  personce  signifies 
a  mask — a  very  fit  name,  assuredly,  for  most  of  those  whom  we 
call  persons." 

In  the  Endive,  or  the  Dandelion  (Fig.  185),  the  corolla,  cylin- 
drical at  its  lower  part,  is  bent  on  one  side,  and  displays  a  little 
flat  tongue,  terminating  in  several  small  teeth.  This  form  of 
corolla  is  said  to  be  ligulatedy  and  belongs  to  a  considerable 
number  of  plants  composing  the  largest  natural  group  in  all  the 
vegetable  kingdom,  that  of  the  Composites, 

In  regular  polypetalous  corollas,  Toumefort  distinguished  three 
principal  forms,  which  we  meet  with  in  a  great  number  of  flowers, 
in  general  those  of  the  same  family. 

Cruciform  corollas  have  four  petals  ar- 
^  ranged  in  a  cross,  and  generally  provided 
with  a  claw — the  characteristic  peculiar  to 
plants  of  the  group  of  CrucifeTece.  Fig.  186 
represents  the  cruciform  coroUa  of  the  Mustard 
Plant.  Caryophyllaceous  corollas  have  five 
petals,  with  a  very  long  claw,  hidden  by  the 
cal}^.  No.  187  represents  a  corolla  of  this 
^  ^  ^  ^  kind,  that  of  the  Pink.  The  rosaceous  co- 
Fig.  186.  j^j^j^^®'^"*®'  rollas  have  five  petals  without  hooks^  and 
open,  arranged  as  in  the  Common  Rose.  (Fig.  188.) 

Toumefort  also  classed  all  the  modifications  of  the  irregular, 
polypetalous  corolla,  imder  two  names :  these  were  papilionaceous 
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Fig.  187.— Caryophyllflceoas  coroUft  of  tbe  Pink.  Fig.  188.— Botaceoui  ooroUa  of  the  Bed  Bote. 

lionaceous,  the  Aconite  an  anomalous^  corolla.  Let  us  dwell  a 
little  on  the  first  of  these  shapes. 

"  The  first  portion  of  the  corolla/'  says  Rousseau,  in  his  third 
"  Letter  on  Botany,"  "  is  a  large  and  broad  petal 
covering  the  others,  and  occupying  the  upper  part 
of  the  corolla,  for  which  reason  this  large  petal 
has  taken  the  name  of  canopy.  It  is  also  called 
the  Standard.  We  must  close  both  our  eyes  and 
our  minds  not  to  perceive  that  this  petal  is  placed 
there  as  an  umbrella  to  guard  that  which  it  covers 
from  atmospheric  injuries.    By  lifting  up  this  Fig.  i89.-Papiiionaceous 

1    A^    ^    'A   '     '  '   A    ^   '   .         corolla  of  the  Pea. 

canopy,  you  will  remark,  that  it  is  jomted  mto 
the  side  pieces  on  each  side  by  ^ 
a  little  ear,  in  such  a  manner, 
that  its  position  cannot  be  dis- 
turbed by  the  wind. 

"  The  canopy  being  removed, 
discovers  the  two  lateral  limbs 
to  which  it  was  attached  by  its 
little  ear  pieces.  You  will  find, 
on  detaching  them,  that  they 
are  fastened  still  more  strongly 
into  the  remaining  part,  and 
cannot  be  separated  from  it 

without  some  efibrt.     So   the  ^  190.— Sepante  parts  of  the  corolla  of  the  Pea. 
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wings  are  not  at  all  less  useful  in  strengthening  the  sides  of  the 
flower,  than  the  canopy  is  in  covering  it.  When  the  wings  are 
taken  away,  you  see  the  last  piece  of  the  corolla,  the  piece  which 
covers  and  defends  the  centre  of  the  flower,  and  envelopes  it, 
especially  over  it,  as  carefully  as  the  three  other  petals  envelope 
it  above  and  at  the  sides.  This  last  piece,  which,  on  account  of 
its  shape,  is  called  the  keel,  is  like  a  strong  box  in  which  nature 
places  its  treasure  beyond  the  reach  of  injuries  arising  from  the 
air  and  water." 

Rousseau  describes  here  the  flower  of  the  Pea,  as  an  application 
of  the  principles  which  he  had  first  laid  down. 


The  Stamens. 

Immediately  within  the  petals  is  a  fleshy  disk,  which  has  grown 
round  the  ovary,  and  from  which  spring  the  petals  and  stamens — 
the  latter,  the  organs  of  reproduction  and  essential  parts  of  the 
plant.  They  are  placed  within  the  coroUa,  and  inmiediately  sur- 
round the  central  point  or  pistil.  They  vary  greatly  in  niunber, 
from  one  to  fifty,  and  even  more.  They  occupy  the  third  verticil 
of  the  floral  organs. 

The  stamen  generally  consists  of  two  parts,  an  upper  and  thick 
portion,  and  a  lower  portion  generally  elongated  and  slender. 
The  former  is  called  the  anther;  the  latter  the  Jilament.  The 
filament  is  much  less  important  than  the  anther,  and  is  often 
wanting.  The  rudiment  of  the  anther  is  at  first  a  ceUidar  mass,  but 
when  it  has  attained  a  given  size,  larger  cells  appear  in  its  interior, 
usually  at  four  distant  points.  By  their  augmentation  four 
separate  clusters  are  produced,  around  which  smaller  cells  are 
arranged  in  a  given  order,  forming  a  special  cellular  covering. 
In  due  time  these  absorb  the  surrounding  cellular  matter.  Some- 
times they  unite  into  two  masses  (two  becoming  one)  by  the 
absorption  of  the  cellular  matter  between  them.  In  these  cells 
pollen  is  now  formed  by  the  division  of  each  cell,  first  into  two 
and  then  into  four  smaller  cells,  which  gradually  change  into 
pollen,  the  mother  cells  being  either  absorbed  or  remaining  in  the 
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form  of  filamentary  gelatinous  elastic  matter  among  the  ripe 
pollen.  The  seyeral  parts  of  the  anther  are  distinguished  by  the 
term  eannectivey  which  is  the  direct  continuation  of  the  filamen  in 
the  anther.  The  lobes  of  the  anther  are  its  halves,  each  half  being 
a  lobe  or  hollow  cavity  called  a  cell,  being  distinguished  as  many 
or  single  celled.  It  can  easily  be  imderstood  of  the  connective 
that  if  the  filament  and  the  connective  were  prolonged 
in  the  same  direction,  and  of  nearly  the  same  thickness, 
as  in  the  Iris  (Fig.  191),  the  anther  would  be  immov- 
able, but  that  this  would  not  be  the  case  if  the  connec- 
tive were  inserted  in  the  attenuated  extremity  of  the 
filament  by  a  point  only,  as  happens  in  the  Amaryllis 
(Fig.  192).  It  will  also  be  understood  that  the  powdery 
matter  contained  in  the  cells  of  the  anther  is  pollen,  or 
fine  dust.  That  the  membranous  sides  or  walls  of  the 
cells  of  the  anther  are  its  valves,  and  that  the  lines 
which  pass  down  the  sides  of  the  anther  are  the  sutures 
or  seams. 

We  have  stated  above  that  the  anther  is  generally  stamem  of  ws. 
formed  of  two  lobes,  yet  in  some  plants  the  anthers  are  unilocular  ; 
either  the  two  lobes  existing  at  first  have  been  blended  in  one,  or 
there  was  actually  but  one  lobe,  as  in  the  EpacridacecBy 
a  family  of  elegant  heaths  from  New  Holland.  In 
other  plants,  as  the  Laurels  and  the  Epiiedra,  the 
anthers  are  qimdrilocular. 

In  the  art  of  fecundation  the  lobes  of  the  anther 
open  at  the  sectures  in  order  to  discharge  the  fertilis- 
ing poUen.  Generally  each  lobe  presents  a  longitu- 
dinal cleft,  along  which  the  opening  of  the  anther 
takes  place,  this  being  called  its  dehiscence^  in  botanical 
language.  Sometimes  the  cleft  only  extends  a  short 
distance  towards  the  summit  of  the  lobe,  and  consti- 
tutes a  sort  of  pore,  as  we  see  in  the  Heaths  and  ^.        .  , 

'  Fig.  192,— Anther 

SolanumS  (Fig.  193).  of  Amaryllia. 

In  the  Barberry  (Fig.  194)  and  the  Laurel  (Fig.  195)  a  very 
remarkable  and  elegant  mode  of  dehiscence  is  observable :  a 
certain  restricted  portion  of  the  walls  of  the  anther  opens  upwards, 
so  as  to  form  little  trap-doors  or  valves.    There  is  one  valve  for 
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each  lobe  in  the  Barberry,  and  two  for  each  lobe  in  the  Persian 
Laurel,  as  represented  in  the  engravings. 

A  familiar  acquaintance  with  the  microscopic  structure  of  the 


Fig.  193,  Tift.  IM.  Fig.  195. 

Stameni  of  Solanum,  Barberry,  and  Persian  LaureL 


pollen  of  vegetables  gives  rise  to  some  very  curious  speculations. 
When  a  microscope  of  considerable  power  is  employed,  we  find 
that  the  forms  of  these  grains  vary  very  considerably  in  different 
species,  some  of  their  forms  being  of  a  very  elegant  description. 

The  poUen-grain  is  generally  composed  of  a  sort  of  double 
covering,  the  innermost  containing  a  mucilaginous  liquid,  named 
barilla.  Figs.  196  and  197  are  the  pollen-grains  of  the  Hollyhock, 
having  a  sort  of  double  sac  or  covering  surroimding  each  grain. 
The  external  membrane  of  the  globule  of  pollen  is  smooth,  dotted, 
granulated.  It  is  covered  with  small  prickles,  or  finely  reticulated, 
according  to  the  species.  It  also  exhibits  folds  and  pores.  In  the 
poUen  of  Wheat  (Fig.  198)  there  is  only  one  pore ;  in  the  Primrose- 
tree  (Fig.  199)  there  are  three.  Figs.  200,  201,  and  202  show 
the  poUen  grains  of  Garlick,  the  Phlox,  and  the  Melon.  The 
nimiber  of  pores  in  a  pollen-grain  may  reach  five  or  even  eight. 
These  pores  perform  important  functions,  as  we  shall  soon  see. 

When  a  grain  of  poUen  is  placed  in  water  it  swells,  because  it 
absorbs  a  certain  quantity  of  the  liquid.  Its  membranes  expand, 
and  the  internal  one  protrudes  through  the  pores  of  the  external 
membrane.  The  vessel  bursts,  and  the  floriUa  escapes  in  a  sort  of 
mucous  and  granulous  jet.  This  is  an  anomalous  but  very  curious 
phenomenon  to  observe.    It  is  anomalous,  because  it  is  not  thus 
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that  the  matter  takes  place  in  nature.  When  a  poUen-grain 
fidls  on  the  moist  and  viscous  surface  of  the  pistil,  which  we 
shall  soon  describe,  and  which  bears  the  name  of  stigma^  it  ex- 
pands slowly,  appearing  to  absorb  its  humidity ;  the  interior  mem- 


Fig.  199.—  Fiff.  aOO.—  Fiff.  201.—  Fig.  902.— 

or  FrunroM-tTM.  OfOariic.  Of  the  Phlox.  OftheMeloiu 


brane  becomes  gradually  extended  and  protruded  through  one  or 
two  pores  in  the  exterior  coating,  in  the  form  of  delicate  tubular 
protrusions,  which  lengthen  by  degrees,  and  end  by  forming  real 
tubes,  cbX1(A  pollen-tubes. 

The  length  of  these  tubes  varies  considerably ;  they  attain  in 
certain  cases  many  hundred  times  that  of  the  pollen-grain,  which 
gave  it  birth.  This  prodigious  lengthening  evidently  cannot  proceed 
from  a  mere  elongation  of  the  internal  membrane  of  the  pollen- 
grain,  but  is  the  result  of  an  actual  growth  in  this  membrane. 
The  poUen-tube  is  nourished  and  grows,  that  is  to  say,  it  vegetates; 
80  that,  leaving  the  stigma,  it  penetrates  into  the  tissues,  which  it 
is  intended  to  traverse.  We  shall  have  occasion  to  return  to  the 
pollen-tube  when  we  speak  of  fecundation  in  the  next  section. 

Although  poUen- grains  are  almost  always  free  and  distinct,  there 
are  some  plants  in  which  these  grains  are  joined  together,  and 
often  very  closely.  In  the  Orchidacets  (Fig.  203),  the  pollen  is 
gathered  together  into  masses,  sometimes  almost  pulverulent,  with 
loosely-cohering  granules ;  sometimes  it  is  formed  of  numerous 
small  angular  masses,  joined  together  by  means  of  glutinous 
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matter.  In  Plantanthera  cUoravJUi^  and  Asclepiaa  Jloribunda^ 
the  masses  of  pollen  show  the  arrangement  as  represented  by 
Figs.  204  and  205. 


The  number  of  stamens  in  each  flower  varies  according  to  the 


Fi^.  303.— Pollen  Mass 
m  Orchis  maculata. 


Fiff.  a04.-PoUen  Mass  of 
Flantanthera  chloranta. 


Fig.  305.-PoUen  1 
of  ABclepias  floribundiL 


species.  When  they  are  arranged  in  whorlSy  they  are  generally 
definite  in  number,  as  in  the  Vine  (Fig.  206),  and  the  Primrose, 

which  have  five.  When  they  are 
in  a  spiral,  they  are  usually  very 
numerous,  as  in  the  Magnolia  and 
the  Ranunculus. 

Stamens  may  be  all  of  the  same 
height,  as  we  see  in  the  Lily,  Tulip, 
and  Barrage,  or  else  very  imequal. 
In  the  Geranium,  there  are  five 
Fig.  206.-Androc»um  stamens  of  the  Vine,  stamcus  bigger  than  the  othors, 
which  are  also  five  in  nimiber.  In  the  Wallflower  (Fig.  207), 
which  has  six  stamens,  four  are  bigger  than  the  others  ;  Linnaeus 
called  these  t^trddynarnms.  In  the  Snap-dragon  (Fig.  208),  there 
are  four  stamens,  two  of  which  are  larger  than  the  others ;  Linnaeus 
called  them  didynamous  stamens. 

The  stamens  of  the  same  flower  may  be  completely  independent 
one  of  the  other,  or  more  or  less  united  either  by  their  filaments 
or  by  their  anthers.  In  the  Mallow  (Fig.  209),  and  in  the  Flax 
plant,  all  the  stamens  are  united  to  each  other  by  their  filaments 
in  a  single  bundle.  In  the  French  Bean,  and  the  Milk- worts,  they 
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are  united  m  two  bundles;  intheEgyptianSt.  J olm'sWort  (Fig.  210), 


TSg.  S07.~Aiidroc«iim 
of  the  WaUflower. 


Fig.  308.— AndrocsBom 
M  the  Snap-dragon. 


Fig.  909.~AndroaMim 
of  the  SfaUow. 


in  three  bundles;  in  the  Ricinus  (Fig.  211),  in  seyeral  bundles. 


Fig.  aiO.—Androcsnm  of  St  John*s  Wort 


Fig.  211.— StamenB  of 
Ricinna  (Castor-Oil-tree). 


After  Linnaeus,  the  stamens  are  called  monadelphaus, 
diadelpkaus,  triadelpkaus,  polyadelpkotis^  as  they 
form  one,  two,  three,  or  more  bundles.  In  the 
Dandelion,  Artichoke,  and  Thistle,  the  stamens 
are  joined  together  by  their  anthers,  so  as  to  form 
a  kind  of  tube,  supported  by  free  filaments :  these 
are  said  to  be  syvantherom  (Fig.  212). 

Finally,  stamens  may  form  adhesions  with  the 
floral  envelopes.  In  the  Squill,  for  instance,  six  sta- 
mens adhere  by  their  base  to  the  six  divisions  of  the 
flower.    In  the  Primrose,  five  stamens  are  attached 

Fig.  312.— 

to  the  tube  of  the  corolla,  which  is  monopetaloUS.     Synantherou*  stamen*. 
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We  shall  conclude  our  remarks  on  the  stamens  by  some  inquiry 
into  the  morphological  nature  of  this  part  of  the  flower. 

Bracts,  sepals,  and  petals  are  modified  leaves,  as  we  haye  seen. 
It  appears  difficult  to  believe,  at  first  sight,  that  the  same  should 
be  the  case  with  stamens.  Yet,  pick  the  petals  from  a  flower  of 
the  White  Water-Lily ;  you  will  observe,  as  you  approach  the 
centre  of  the  flower,  that  the  petals  diminish  in  length  and  breadth, 
and  present  towards  the  summit,  an  anther,  at  first  rudimentary ; 
this  becomes  more  and  more  complete  as  the  supporters  pass 
insensibly  from  the  form  of  a  petal  to  that  of  a  filament.  In  the 
Columbine,  under  the  influence  of  cultivation,  we  see  the  stamens 
changing  by  degrees  into  forms  analogous  to  those  constituting  its 
elegant  corolla.  In  the  Rose,  we  often  find  organs  which  are  half 
petal  and  half  stamen. 

There  is  a  very  curious  monstrosity  in  one  species  of  the  Rose, 
in  which  all  the  organs  of  the  flower  are  transformed  into  leaves, 
so  as  to  constitute  what  horticulturists  call  a  monster  rose.  In  this 
production  we  can  follow,  step  by  step,  all  the  transformations 
between  an  almost  perfect  stamen,  and  a  petal  which  has  been 
transformed  into  a  green  leaf. 

All  these  facts  demonstrate  that  the  stamen  is  only  a  metamor- 
phosed petal.  But  we  have  already  shown  the  analogy  of  petals 
with  sepals,  of  sepals  with  bracts,  and  of  bracts  with  leaves. 
Stamens,  therefore,  like  these  organs,  are  only  metamorphosed 
leaves.  In  short,  the  filament  of  the  stamen  has  been  compared  to 
the  claw  of  the  petal,  or  the  petiole  of  the  leaf,  the  limb  to  the  leaf 
itself,  the  pollen  to  a  special  modification  of  the  parenchyma  of  the 
leaf,  also  the  connective  to  the  central  part,  that  is,  the  mid^rid  of 
the  leaf. 

The  Pistil. 

As  we  advance  in  the  study  of  the  organic  parts  of  plants,  it 
will  be  observed,  that  nature  is  constantly  approaching  her  essential 
object,  the  propagation  and  preservation  of  the  species.  The  pistil 
is  the  essential  organ  in  the  reproduction  of  plants ;  Nature,  there- 
fore, has  taken  care  to  collect  round  the  pistil  all  possible  means 
for  its  protection  and  defence.  It  is  placed  in  the  centre  of  the 
flower,  sheltered  under  several  concentric  coverings,  and  defended 
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besides^  externally,  by  the  filaments  of  the  stamens,  which  form  a 
rampart  romid  it.  These  various  floral  envelopes  last  as  long  as 
the  pistil  needs  their  protection  and  shelter.  They  disappear  after 
fecundation,  when  the  ovary  is  strengthened  by  its  own  proper 
development.  ^ 

The  pistil  is  the  female  organ  in  vegetables,  the  gyruBchm^  as  it 
is  sometimes  called,  as  opposed  to  the  androtueunij  the  name  which 
designates  the  whole  of  the  stamens,  or  the  male  organ. 

The  gynsecium  presents  one  of  the  most  remarkable  applications 
of  the  doctrine  of  vegetable  metamorphosis,  made  popular  by  Gbethe, 
the  celebrated  German  poet,  and  also  a  profoimd  naturalist.  We 
can  easily  understand  the  structure,  origin,  and  arrangement 
of  the  gynsDcium,  if  we  consider  it  as  constituted  by  the  trans- 
formation of  a  single  leaf,  or  rather  as  resulting  from  the  imion, 
blending,  and  combination  of  several  leaves  in  one  single  organ. 

The  elementary  organs,  the  junction  of  which  forms  the  pistil, 
are  called  by  De  Candolle,  carpels.  The  carpel  is  to  the  pistil 
what  the  sepal  is  to  the  calyx,  the  petal  to  the  corolla,  and  the 
stamens  to  the  androcsDum.  The  union  of  the  carpels  generally 
forms  the  pistil,  as  the  union  of  the  petals  form  the  corolla,  and 
the  union  of  the  stamens  the  androcaeum.  Sepals, 
petals,  and  stamens,  are  only  modified  leaves ;  it  is 
just  the  same  with  the  carpel,  which  takes  its  rise 
during  the  phases  of  vegetation  by  the  metamor- 
phosis of  the  leaves. 

Three  parts  are  observable  in  the  pistil — the  ovary , 
the  9tyley  and  the  stigma.  These  three  parts  are 
very  apparent  in  Fig.  213,  representing  the  pistil  of 
the  Chinese  Primrose,  where  the  letters  stig,  indicate 
the  stigma,  the  letters  sty.,  the  style,  by  the  letter  o, 
the  ovary. 

The  ovary  is  the  part  of  the  vegetable  destined 
to  contain  the  seed,  that  is,  the  amies,  which,  when 
fertilised  and  developed,  become  the  seeds.  The 
part  which  supports  the  ovules,  which  is  generally 
rather  thick,  is  called  the  placenta ;  it  is  indicated 
in  Fig.  213  by  the  letter  p,  above  the  receptacle  r. 

The  top  of  the  ovary  is  prolonged  by  a  filament,  either  long  or 


Fig.  213.— PUtil  of 
Chine«e  Primroee. 
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short,  which  called  the  style,  and  is  analogous  to  the  mid-rib  in 
leaves.  The  style  carries  a  glandular  appurtenance  on  its  summit^ 
destined  to  receive  the  pollen-grains,  and  to  help  fecundation ; 
this  is  ihQ  stigma. 

The  style  is  not  a  solid  cylinder,  as  we  might  think  at  first 
sight ;  on  the  contrary,  its  axis  forms  a  sort  of  canal  leading  into 
the  ovary,  and  descending  to  the  vicinity  of  the  ovules.  The 
stigma,  which  is  the  upper  part  of  the  pistil,  is  very  variable  in 
form ;  it  is  essentially  formed  by  a  mass  of  thin,  transparent  cells, 
loosely  united  and  coated  over  with  a  gummy,  mucilaginous  matter. 
It  is  thus  perfectly  well  fitted  to  receive  and  retain  the  pollen-grains. 
The  carpels  have  a  greater  tendency  than  the  more  external 
organs  to  unite  with  each  other :  this  is,  no 
doubt,  either  owing  to  their  proximity,  or  to 
the  pressure  of  the  external  organs,  assisted 
by  their  position  in  regard  to  each  other. 
This  junction  takes  place  either  by  the 
ovaries  alone,  or  by  the  ovaries,  styles,  and 
stigmas,  or  by  the  stigmas  alone. 

When  two  or  more  carpels  are  united  by 
means  of  the  ovaries,  an  ovary  results  com- 
posed of  several  partial  ones,  there  being  as 
many  cells  as  there  were  carpels  at  first.  In 
the  Bastard  Hellebore  (Fig.  214)  the  junc- 
tion of  the  ovaries  takes  place  at  the  base  only ;  in  the  Corn-cockle 
(Fig.  215),  about  half  way  up.    But  most  fre- 
quently the  junction  takes  place  at  the  summit. 

When  the  styles  are  joined  together,  at  least 
in  some  observable  portions  of  their  length,  there 
results  from  this  cohesion  a  style  single  in  ap- 
pearance, but  in  reality  constituted  by  as  many 
partial  styles  as  there  were  carpels.  In  this 
case  the  number  of  free  stigmas  will,  if  they  are 
simple,  indicate  the  number  of  cells  in  the  ovary. 
The  partial  stigmas  may  also  imite,  and  constitute 
a  stigma,  in  appearance  single,  but  often  so 
divided  as  to  indicate  by  the  niunber  of  its 
divisions  the  number  of  carpels  constituting  the  pistil.  The 


Fig.  214.— PiBtn  of  Foetid 
Hellebore. 


Fig.  216.— Ovary  of 
Fennel  Flower. 
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absolute  number  of  cells  in  a  pluri-locular  ovary  is  subject  to  varia- 
tion, but  is  generally  three,  then  comes  the  number  two  and  five, 
but  very  rarely  four.  This  number,  besides,  is  not  always  the 
same  in  the  different  ages  of  the  flower;  it  sometimes  happens 
that  they  are  multiplied  by  the  formation  of  partitions,  afterwards 
further  developed,  as  in  the  Vervains  and  the  LabiatetBy  which,  at 
first,  have  only  two  cells,  but  later  show  four,  by  the  partition 
of  each  of  the  primitive  cells  into  two  compartments.  This  is 
also  seen  in  the  Flax-plants,  the  five  primitive  cells  of  which 
divide  at  a  given  time  into  two,  by  a  partition  of  new  formation. 
These  supplementary  partitions  which  thus  mask  the  first  structure 
of  the  ovary,  are  called  spurious  dissepiments. 

The  ovary  is  usually  apparent  or  free,  and  perceptible  by  look- 
ing into  the  bottom  of  the  flower  ;  it  is  then 
called  a  superior  ovary,  as  in  the  Poppy  (Fig. 
216)  and  Lily.  At  other  times  only  the  sum- 
mit of  the  ovary  shows  itself  at  the  bottom  of 
the  flower,  and  it  is  imited  with  the  receptacle, 
and  must  be  looked  for  imdemeath  the  flower ; 
the  ovary  is  then  called  inferior  or  adherent ,  as 
in  the  Coffee-plant,  Madder  (Fig.  217),  and 
Melon-plants. 

We  have  stated  above  that  the  small  bodies 
attached  to  the  placenta  are  called  ovules,  and 
that  afterwards  they  become  seeds.  These 
ovules  are  composed  of  a  small  central  body  or  nucleus,  adhering 
by  its  base  to  a  double  sac,  showing  only  a  very  small  aperture 
corresponding  to  the  free  summit  of  the  nucleus.  The 
external  sac  is  called  primine,  and  the  internal  sac 
secundine.  The  aperture  of  this  double  envelope  is  the 
micropkyle.  The  point  of  adhesion  of  the  nucleus  with 
its  integuments  is  called  the  ckalaza.  Some  ovules  have 
no  primine,  and  some  have  neither  primine  nor  secundine. 
But  these  cases  are  rare.  The  point  at  which  the 
ovules  are  attached  to  the  placenta,  either  directly  or  in- 
directly by  means  of  a  small  thread  or  funiculus,  bears 
the  name  of  hilum. 


Fig.  216.— Ovary  of  the 
Poppy. 


Fiff.  217  — 


Ovary  of 
Madder  ] 


the 
ler  Boot. 


Ovules  are  not  all  of  the  same  form.    The  ovule  of  Rhubarb 
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(Fig.  218)  is  shaped  like  an  egg.  Its  hilum  is  diametrically 
opposite  to  the  microphyle.  This  kind  of  ovule  is  called  orthotropal. 

In  the  Hellebore,  on  the  contrary,  the  ovule  has  its  point  of 
attachment  placed  near  the  microphyle,  and  we  notice  a  cord-like 
swelling  on  one  of  its  sides,  which  reaches  all  along  it,  and  is  called 
raphe  (Fig.  219).    This  kind  of  ovule  is  called  anatropcU, 

In  the  French  Bean  the  ovule  has  in  the  same  way  its  point  of 

Fig.  218.— Ovule  of  Rhubarb.      Fig.  m-Ovule  of  the  Haricot     Fig.  219.— Ovule  of  HeUeboi«. 

attachment  placed  near  the  microphyle,  but  as  it  has  no  raphe  and  , 
is  bent,  it  is  said  to  be  campylotropal  (Fig.  220). 

Such  are  three  principal  forms  of  the  ovule.    The  second  is  the 
most  common,  and  the  first  is  the  most  rare. 

The  Receptacle. 

The  calyx,  corolla,  stamens,  and  pistils,  are  inserted  in  the  ex- 
tremity of  tl^e  floral  peduncle,  which  is  called  the  receptacle.  Its 

form  is  very  variable.  In  the  Banun- 
culus  it  is  conical ;  the  calyx,  corolla, 
stamens,  and  pistil  are  inserted  and 
ranked  in  succession  on  its  sides,  the 
last  organs  nearly  at  its  sxmmiit.  In 
the  Myosurus  (Fig.  221),  it  is  so  much 
lengthened,  that  it  resembles  a  small 
spike,  of  which  the  flowers  would  be 
the  carpels.  As  in  these  circumstances 
the  stamens  are  inserted  underneath 
the  pistils,  these  stamens  are  said  to  be 
kypogynom.  In  the  Peach  (Fig.  222) 
Fig.  321.— Bcceptacie  of  Myoiunia.  and  the  Apricot,  the  rcccptacle  has  the 
form  of  a  cup,  at  the  bottom  of  which  is  the  pistil,  whilst  the  calyx 


THE  FLOWEB. 


155 


and  the  stamens  are  inserted  in  the  side.  These  last  surround  the 
pistil,  and  are  called  perigynous. 


Fig.  m-Bec«ptacIa  of  the  Pecck-bloMom. 


Fig.  323.— Receptacle  of  the  Burnet  Bote. 


In  the  Rose  (Fig.  223)  the  receptacle  is  hollowed  out,  so  as  to 
take  the  form  of  a  bottle,  the  bottom  of  which  is  occupied  by  the 
carpels,  and  on  the  upper  edges  are  inserted 
the  sepals,  the  petals,  and  the  stamens.  These 
are  also  perigynous. 

In  all  the  examples  we  have  hitherto  cited, 
the  pistil  does  not  form  any  adherence  with 
the  receptacle. 

Also,  in  every     ,1^1  rV  ]  if 
case,  even  in         \  \  <iics'i-  lb/' 
that  where  the  \  \  Vfli  [ )  f  M^.f  v 

receptacle  is 
hollowed  out 
like  a  bottle, 
the  ovary  is 

Jree   or    SUpe'  ^^-^^'^^^^^^  Ovary  of  saxifrage. 

rior.  But  it  is  not  always  thus.  The  recepta- 
cle, hollowed  out  like  a  cup,  is  joined  rather 
frequently  with  the  ovarian  part  of  the  ccu-- 
pels,  which  it  encloses ;  and  this  junction  is 
made  more  or  less  high  up,  so  as  to  show 
every  possible  degree  of  adherence.   We  see 
this  in  the  flower  of  the  Saxifrage  (Fig.  224),  the  Apple-tree, 
Medlar,  and  Myrtles ;  also  in  the  flowers  of  the  Fuchsia  (Fig.  225). 
The  ovary  is  then  called  adherent. 


Fig.  235.— Adherent  Ovarr  of 
theFowhaia. 
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THE  FRUIT. 

Flowers  have  but  a  short-lived  esiistence ;  after  fecundation  they 
disappear ;  the  ovary,  rendered  fruitful  and  enlarged  in  skep  alone 
remams.  The  withered  and  dried-up  fragments  of  the  eorolk 
etrew  the  groundj  or  are  carried  about  by  the  wind.  But  though 
the  plant  baa  lost  much  that  embeEiQb€?d  it,  though  it  no  longer 
posseaaes  the  brilliant  ornaments  which  attracted  observation  and 
charmed  all  eyes,  it  fltiU  retains  an  interest  of  its  own.  A  new 
decoration  replaces  the  former  one,  leaving  nothing  to  regret  in 
the  change.  To  the  white  flowers  of  the  wild  rose  suceeedji  the 
young  fruit,  tinted  with  a  pleasing  green.  The  mountain  ash, 
the  m^ar,  and  the  bu^ktbom^  in  casting  off  delicately -tinted 
corolla^  display  their  fruit,  which  soon  changes  %q  a  bright  red 
colour*    The  perfumed  flowers  of  the  orange-tree  are  succeeded  by 
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the  golden  apples  of  the  Hesperides ;  the  delicate  corolla  of  the 
cherry-tree  is  followed  by  the  purpled  globes  of  its  fruit.  The 
verdure  of  our  com  fields,  ripened  by  the  summer's  sun,  now 
bend  under  the  weight  of  the  golden  grain.  We  can  now  admire 
the  soft  down  of  the  peach,  the  enormous  globes  of  the  melon- 
tribe,  the  firm  and  juicy  pulp  of  the  sweet-tasting  plum,  the 
nutritious  substance  of  the  legumes,  the  purple  bloom  of  the 
grape,  gilded  by  the  autumnal  sun !  K  flowers  awake  in  us  a 
feeling  of  happiness  and  joy,  fruits  bring  with  them  the  promise 
of  abundance  and  wealth. 

When  fecundation  is  effected,  life  is  concentrated  in  the  ovules 
and  in  the  ovary,  enclosing  and  protecting  them.  These  organs 
continue  to  grow,  and  soon  present  new  characteristics.  The  ovule 
becomes  the  seedy  the  ovary  becomes  the  pericarp,  and  the  two 
together  constitute  the  fnuL  The  fruit  is,  then,  the  ovary  which 
has  ripened,  or  set,  as  the  gardeners  say. 

The  appearance  of  the  fruit  differs  according  as  the  ovary  is  free 
or  adherent.  In  the  former  case,  the  fruit  only  shows  on  its  surface 
a  scar  on  the  style,  and  sometimes  at  its  base  the  remains  of  the 
calyx,  the  coroUa,  and  the  androcaeum.  In  the  second,  the  fruit 
presents  at  its  surface,  and  near  the  simmiit,  the  scars  left  at  the 
insertion  of  the  sepals,  petals,  and  stamens.  Thus  it  is,  that  an 
apple,  a  quince,  or  a  gooseberry,  all  resulting  from  the  ripening  of 
an  adherent  ovary,  are  provided  with  an  eye,  which  is  completely 
wanting  in  the  plum,  the  cherry,  and  the  peach,  these  latter  fruits 
resulting  from  the  ripening  of  a  free  ovary. 

"  The  analogy  between  fruits  and  leaves,"  says  A.  de  Jussieu, 
"is  as  much  shown  in  their  nutrition  as  in  their  outward  characters. 
Fruits,  like  leaves,  though  in  a  less  degree,  when  acted  upon  by 
light,  take  up  carbonic  acid  from  the  surrounding  air,  and  throw 
off  oxygen;  during  the  night,  on  the  contrary,  they  take  up 
oxygen  and  throw  off  carbonic  acid.  Their  life  passes  through 
the  same  phases ;  their  tissues,  at  first  soft  and  rich  in  juices, 
gradually  solidify,  and  at  a  certain  period  begin  to  dry  up,  changing 
their  green  hue  for  some  other,  either  that  of  the  dead  leaf,  or  one 
of  the  various  tints,  analogous  to  those  assumed  in  autumn  by 
certain  leaves ;  the  withered  pericarp  remaining  attached  to  the 
tree,  or  falling  to  pieces,  drops  to  the  ground." 
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Fruits  are  divided  into  two  great  sectionBy — ^Drt  Fruits  and 
Fleshy  Fruiis. 


Dry  FRurrs. 

There  are  some  among  the  dry  fruits  which  open  their  shell  at 
maturity  to  allow  the  seed  to  escape ;  others,  on  the  other  hand, 
remain  always  closed  up.  Thence  arises  the  division  of  dry  fruits 
into  dehiscent  and  indehiscent.  The  fruits  of  the  Dandelion,  CSiicory, 
Buck-wheat,  Corn-flowers  (Fig.  227),  and  Ranunculus  (Fig.  228), 
are  dry  and  do  not  open.  The  single  seed  that  they  contain 
adheres  only  to  the  pericarp ;  this  kind  of  fruit  is  called  cu:haniumy 
from  a,  and  j^acvoi,  ''I  open.''  The  Elm  has  for  its  fruit  an 
achsenium;  but  being  surrounded  with  a  folded  membrane, 
something  like  wings,  it  is  called  samara.  Fig.  229  represents 
a  section  of  the  samara  of  the  Elm ;  Fig.  230  the  samara  of  the 
Maple. 

The  fruit  of  Wheat,  Barley,  Oats,  &c.,  is,  like  the  achaenium, 
dry  and  indehiscent ;  but  the  single  seed 
that  it  encloses  adheres  to  the  pericarp,  so 
as  to  form  one  body  with  it.  This  fruit 
is  called  caryopsiSy  from  Kapva,  "wall- 
nut,"  o\f/i^,  "appearance."  Fig.  231  re- 
presents the  fruit,  or  caryopsis  of  Wheat. 
What  a  variety  there  is  among  dry  fruits 
in  their  mode  of  opening!  Some  open 
with  two  valves,  each  carrying,  on  one  of 
its  edges,  a  row  of  seeds.  Such  are  the 
pods  of  the  Pea,  Bean  (Fig.  232),  and 
other  legumes.  Others  split  up  longitu- 
dinally on  one  side,  and,  in  opening  out, 
take  the  form  of  a  leaf,  carrying  seed  on  its 
two  edges ;  this  is  called  a  follicle;  of  this 
sort  is  the  Aconite  (Figs.  233,  234).  Some 
dry  fruits  open  in  two  parts  by  a  circular 
horizontal  chink,  so  that  the  upper  part  of  ^-  ^^^^  of  the  Poppy, 
the  fruit  is  .detached  like  a  lid.    This  kind  of  fridt  is  called  pyxi- 
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diumy  from  pyxioSy  "  a  box."  We  see  it  in  the  Red  Pimpernel  and 
Henbane  (Fig.  235).  In  others,  the  pericarp  comes  away  in  two 
valves,  which,  by  their  fall,  uncover  a  frame  formed  by  the  placenta 
furnished  with  their  seed ;  this  kind  of  fruit  is  called  ailiqtia,  a 
pod  or  husk  ;  the  fruit  of  the  Gilliflower  is  of  this  sort  (Fig.  236). 

Can  anything  be  more  ingenious  than  the  plan  of  opening  in  the 
capsule  of  the  Poppy  (Fig.  237),  or  of  the  Field-Poppy  P  In  these 
instances  dehiscence  takes  place  by  means  of  a  certain  number  of 
small  reflex  valves  disposed  in  a  circle  on  the 
flattened  top  of  the  fruit.  The  seeds  in  it  are 
very  numerous ;  but,  in  consequence  of  the 
beautiful  arrangement  just  mentioned,  they  only 
fall,  one  by  one,  when  the  capside  is  bent  over 
by  the  wind,  thus  forming  a  kind  of  natural 
seed-driU. 

The  fruit  of  the  Foxglove  {Digitalis),  Fig.  238, 
which  is  also  a  capsule,  opens  with  two  valves, 
by  the  severance  of  the  partitions  in  it,  and  each  valve  corresponds 
with  a  carpel ;  this  is  called  septicidal  dehiscence.  The  capsule  of 
the  Tulip  (Fig.  239)  opens  with  three  valves,  each  valve  corre- 


Fig.  238.— Capsule  of 
Digitalis. 


Fig.  239.— Fruit  of  the  Tulip.  Fig.  240.— Fruit  of  the  Sandbox-tree. 

spending  with  the  two  halves  of  the  carpel,  and  has  a  partition 
in  the  middle.    This  is  called  loculicidal  dehiscence. 
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In  some  plants  the  scattering  of  the  seeds  is  assured  by  means 
rather  difficult  of  explanation.  Every  one 
knows  that  by  merely  touching  the  fruit  of 
the  Balsamines  their  valves  are  suddenly 
thrown  back,  and  the  seeds  are  dispersed 
with  great  force.  This  peculiarity  has  given 
to  one  species  of  this  order  of  plants  the 
common  name  of  Touch-me-not,  and  the 
generic  name  of  Impatiens. 

The  capsullary  and  woody  fruit  of  the 
Sandbox-tree  (Fig..  240),  an  American  tree 
of  the  order  Euphorbiacea,  is  composed  of 
from  twelve  to  eighteen  cocci,  which  having 
become  desseccated,  open  suddenly  at  the 
back,  with  two  valves,  and  are  detached  from 
their  axis  with  a  kind  of  detonation.  These  fruits  have  actually  been 
surrounded  with  iron  wires,  yet  the  force  with  which  they  expand 
has  been  such  that  the  valves  have  been  separated  from  each  other. 
We  will  take  our  last  example  from  a  nearer  source  ;  the  seeds  of 
the  Geranium  (Fig.  241)  are  enclosed  in  little  membraneous  cells, 
which  are  inserted  in  the  lower  part  of  an  axis,  which  is  elongated 
and  supported  by  a  filament  coming  from  the  summit.  At 
maturity,  this  filament  bends  in  a  scroll  or  spirally,  and  lifts  with 
it  the  case  with  the  seed  contained  inside.  Thus  the  fruit  of  the 
Greranium,  or  Crane's-bill,  met  with  in  the  woods  and  green  lanes, 
resemble  a  sort  of  candelabra  with  five  branches,  hung  from  the 
summit  of  a  central  colunm. 


Fig.  341.-Fniit  at  the 
Geranium. 


Fleshy  Fruits. 

"When  the  parenchyma  of  the  fruit  is  largely  developed,  and  it 
sweUs  with  juice,  the  fruit  is  said  to  be  Jle^hy,  Man  derives  from 
this  kind  of  fruit  so  great  a  part  of  his  nourishment,  that  he 
has  exclusively  styled  the  trees  furnishing  it  fmit  trees.  This 
singularly  illogical  use  of  the  term  might  lead  to  the  inference 
that  the  Apricot,  the  Peach,  the  Apple,  and  such  like  trees,  alone 
produced  fruit.  There  is  an  obvious  disagreement  in  this  case 
between  science  and  sentiment ;  all  plants  bear  fruit. 
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Fleshy  fruit  is  green  in  the  first  phase  of  its  development.  It 
then,  like  all  the  green  parts  of  vegetables,  gives  out  oxygen 
during  the  day,  and  carbonic  acid  in  the  night.  But  its  bulk 
soon  increases,  and  it  receives  through  its  peduncle  the  moisture 
and  other  substances  indispensable  to  its  growth.  During  this 
first  period,  the  principles  immediately  soluble  take  their  rise,  and 
their  proportions  increase  as  the  fruit  is  developed.  These  soluble 
bodies  are — tannin,  the  organic  acids,  which  vary  with  the  fruits, 
malic,  citric,  or  tartaric  acid  preponderating  in  some ;  sugar,  gum, 
and  pectine  in  others.  The  formation  of  pectine,  the  substance 
from  which  the  jelly  of  our  household  delicacies  is  prepared,  is  the 
result  of  a  sort  of  reaction  of  the  acids  on  a  substance  insoluble  in 
water,  alcohol,  and  ether:  a  substance  which  almost  always 
accompanies  the  cellulose  in  the  tissue  of  vegetables. 

Sugar  proceeds  from  the  modification  of  certain  neutral  matters, 
such  as  gum  and  starch.  In  fact,  starch  exists  in  large  quantities 
in  some  green  fruits,  but  it  completely  disappears  at  the  time  of 
ripening.  It  is  extremely  probable,  therefore,  that  it  is  the  starch 
which  is  transformed  into  sugar  (ylycose)  under  the  influence  of 
acids.  Tannin  itself,  existing  in  almost  all  green  fruit,  is  not 
found  in  the  mature  state,  but  seems  also  to  be  changed  into 
glycose  under  the  influence  of  acids. 

The  absence  of  acidity  in  fruit  is  the  most  curious  fact  attending 
its  maturity.  It  has  been  stated  that  this  disappearance  is  not 
owing  to  the  saturation  of  acids  with  mineral  bases,  that  the  acids 
are  not  hidden  by  the  sugar  or  mucilaginous  matter  existing  in 
the  ripe  fruit,  but  that  they  are  really  destroyed  during  the  ripen- 
ing process.    Tannin  disappears  first,  and  then  the  acids. 

The  moment  when  the  tannin  and  acids  have  disappeared  is 
that  in  which  the  fruit  is  most  delicious ;  in  a  short  time  the  sugar 
itself  disappears,  and  the  fruit  becomes  insipid.  About  the  period 
of  maturity,  fruits  exhale  carbonic  acid.  They  no  longer  disen- 
gage oxygen  during  the  day ;  they  breathe,  so  to  speak,  after  the 
manner  of  animals. 

Fruit  at  last  undergoes  a  third  modification ;  it  becomes  mellow. 
This  new  change  has  the  eflect  of  expelling  from  the  fruit  certain 
principles  which  belong  to  it.  A  Medlar,  for  example,  at  first 
very  acid  and  astringent,  loses  its  acid  and  tannin,  and  becomes 
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eatable  when  it  becomes  mellow.  But  the  great  difference 
established  between  the  ripening  and  mellowing  of  fruit  is, 
that  the  latter  state  is  only  manifested  when  the  skin  of  the 
fruit,  being  somewhat  decayed,  the  air  has  been  able  to  penetrate 
the  ceUs  of  the  pericarp,  colouring  them  yellow,  and  partly 
destroying  them. 

We  need  not  mention  here  the  important  part  played  by  fleshy 
frxiit  in  the  production  of  alimentary  beverages.  The  juice  of  the 
grape,  having  undergone  fermentation,  becomes  wine ;  the 
fermented  juice  of  numerous  varieties  of  apples  and  pears  yield 
cyder  and  perry,  and  ahnost  every  known  fruit  yields  its  own 
peculiar  product. 

It  is  in  the  fleshy  fruits  that  we  can  most  readily  distinguish 
the  three  parts  constituting  the  pericarp,  that  is  to  say,  that 
portion  of  the  fruit  which  forms  the  walls  of  the  ovary.  These 
three  parts  are,  tracing  them  from  outside,  the  epicarp  (circ, 
"over,"  jcapirocy  "fruit"),  an  epidermal  membrane  varying  in 
thickness;  the  mesocarp  {jiiaoqy  "middle,"  icapTroc^  "fruit"), 
constituting  ordinarily  the  flesh  and  pulp  of  the  fruit ;  and  the 
endacarp  (cvSov,  "inside,"  jcap7roc>  "fruit"),  often  forming  the 
kernel,  but  the  consistency  of  which  varies,  as  we  shall  soon  see. 

As  the  ovary  results  from  the  physiological  transformation  of  a 
leaf,  and  as  the  fruit  is  nothing  but  a  ripened  ovary,  we  may 
consider  the  epicarp  and  endocarp  as  representing  the  two 
epidermes  of  the  leaf,  and  the  mesocarp  as  the  parenchyma  of  this 
original  leaf.  Most  practical  botanists  only  admit  two  classes  of 
fleshy  fruits,  the  drupe  (stone  fruit)  and  the  berry.  The  Peach, 
Cherry,  Plum,  Medlar,  and  Cornel,  are  drupes;  the  Grape, 
Gooseberry,  Apple,  Orange,  and  Pomegranate,  are  berries. 

All  these  fruits  are  more  or  less  fleshy  or  pulpy.  They  are 
besides  indehiscerit,  but  there  are  in  drupes  one  or  more  kernels, 
which  are  wanting  in  berries. 

Let  us  first  take  a  glance  at  the  drupes.  In  the  Peach,  the 
Cherry,  and  the  Plum,  resulting  from  the  ripening  of  a  simple  and 
superior  ovary,  it  is  easy  to  distinguish  three  parts,  first,  an 
exterior  skin,  more  or  less  thick,  smooth,  or  hairy,  or  covered 
with  a  waxy  secretion,  known  as  the  bloom ;  this  is  the  epicarp  : 
second,  a  thick,  pulpy,  succulent  flesh ;  this  is  the  mesocarp : 
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third,  a  woody  kernel,  either  smooth  or  furrowed  with  dieep- 
winding  dents,  constituting  the  solid  abode  and  protector  of 
the  seed ;  this  is  the  endocarp.  Fig.  242, 
showing  the  fruit  of  the  Cherry,  and  Fig. 
243,  giving  a  vertical  section  of  the  same 
fruit,  enable  us  to  see  the  interior  and  ex- 
terior arrangements  of  this  drupe. 

The  fruit  of  the  Medlar  proceeding  from 
the  ripening  of  an  inferior  ovary,  is  com- 
posed of  five  compartments,  and  joined 
together  by  an  external  covering  oon- 
^^H^T  ^j^y^^  sidered  as  an  expansion  of  the  floral  re- 
^^BHfcigp  ceptacle.  'This  fruit  is  also  crowned  with 

^^^^K^EmfK^^  the  sepals  of  the  calyx.    The  Medlar  pre- 
^^^^^^^H^^^  sents  five  bony  kernels,  embedded  in  a 
Fig  2i2.--cherrie8.         V^^VJ  ™a8s,  resulting  from  the  transforma- 
tion and  fusion  of  all  the  ovarian  walls 
except  the  woody  endocarp,  added  to  the  expansion  of  the  floral 
receptacle. 

The  small  oblong  and  red  fruit  of  the  Cornel  is  also  a 
drupe  resulting  from  the  ripening  of  an  inferior 
and  compound  ovary.  But  the  kernels  are  joined 
together  in  such  a  way  that  we  find  in  the  centre, 
one  only,  presenting  two  or  three  cells  containing 
the  seed. 

It  results  from  what  we  have  said,  that  in  the 
Peach,  Cherry,  and  Plum,  the  eatable  part  pro- 
ceeds exclusively  from  the  ripening  of  the  pericarp 
or  the  ovary  walls,  whilst  in  the  Medlar  or  the 
fruit  of  the  Cornel,  the  eatable  part  results  not 
only  from  the  ripening  of  the  pericarp,  but  also  from  the  transfor- 
mation of  the  peduncle  of  the  flower,  which  increases  and  becomes 
succulent. 

Berries,  like  drupes,  are  fleshy  and  indehiscent,  but  without 
kernels.  Such  are  the  berries  of  the  Vine  or  the  Currant  (Fig. 
244),  and  the  Gooseberry,  only  we  must  remark  with  regard  to 
this  latter  fruit,  that  its  eatable  and  pulpous  part  does  not  belong 
only  to  the  pericarp,  but  also  to  the  seeds,  which  afibrd  a  gelatinous 


Fig.  243.— Section  of 
Cherry. 
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Fig.3U.~Bimclior 
Conraots. 


testa,  sufficiently  developed.  The  seeds  of  the  Pomegranate  also 
present  a  testa  full  of  pulp. 

There  are  other  berries,  the  structure  of  which  is  so  peculiar, 
that  they  have  received  special  names.    We  will 
content  ourselves  with  mentioning  here  the  fruits 
of  the  Apple  and  Orange. 

The  Apple  resxdts  from  the  ripening  of  an 
inferior  and  compound  ovary  with  five  cells.  It 
is  wrapped,  like  the  fruit  of  the  Medlar  and 
Cornel,  by  an  expansion  of  the  floral  receptacle. 
This  covering  becomes  fleshy  and  succTilent,  like 
the  ovary  with  which  it  is  joined,  of  which  the 
endocarp  alone,  lining  the  hollow  of  the  five  cells, 
is  thin  and  cartilaginous.  The  endocarp  forms 
that  sort  of  scale  which  often  sticks  between  the 
teeth  when  we  eat  an  apple. 

The  fruit  of  the  Orange  (Fig.  245)  results  from 
the  ripening  of  a  superior  and  compound  ovary> 
with  several  cells.  The  external  skin,  yellow 
coloured,  dimpled,  and  strewn  over  with  glands  secreting  an 
odorifetmis  liquid,  is  the  epicarp.  The  white,  spongy,  and  dry 
layer  immediately  un- 
der the  external  skin 
is  the  mesocarp.  The 
thin  membrane  lining 
the  quarters  is  the  en- 
docarp. These  quarters 
form  the  same  number 
of  compartments  to- 
wards their  inner  angle, 
containing  seeds,  and 
are  filled  with  a  novel 
and  peculiar  tissue, 
which  is  developed  on 
the  opposite  wall  of  each  compartment.  It  appears  at  first  like 
slender  hairs,  which  increase  by  degrees,  filling  up  the  entire  cavity, 
which  is  also  filled  with  juice,  constituting  ultimately  a  succTilent 
parrachyma,  which  forms  the  delicious  pulp  of  the  Orange. 


Fig.  245.— Section  of  an  Orange. 
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Thus,  in  this  much-admired  fruit,  the  eatable  part  does  not 
belong  to  the  mesocarp,  as  in  the  Cherry  or  Grape ;  we  can  only 
say  that  it  belongs  to  the  pericarp  as  an  accessory,  since  we  reject 
the  three  principal  parts  constituting  this  integument.  Hie 
eatable  part  is  an  additional  tissue,  so  to  speak,  which  does  not 
exist  in  other  fruits. 

We  see,  by  this  example,  how  various  is  the  structure  of  fruits, 
and  what  difficulties  their  study  presents  even  on  a  limited  scale. 
Here  we  must  confine  ourselves  to  a  rapid  sketch  of  some  of  the 
common  fruits,  whose  diverse  and  peculiar  appearance  require  a 
few  words  of  explanation. 

What  constitutes  the  Strawberry  P  Is  it  that  fleshy,  succulent 
part  essentially  forming  it,  which  is  the  fruit  P  Certainly  not : 
the  true  fruits  of  the  Strawberry  (Fig.  246) — and  they  are  very 


Fig.  2 16.- Strawberry.  Fig.  247.— Kai pberry.  F!g.  248.  -  Mulbefxy. 


numerous — are  those  little,  brownish,  dry,  insipid  grains,  crunching 
between  the  teeth,  which  remain  at  the  bottom  of  the  vessel, 
mixed  with  small  dark  threads,  when  you  beat  up  strawberries 
with  wine.  The  little  brownish  grains  are  ac/uenia,  the  small 
dark  threads  are  the  styles  of  the  withered  flower.  What  we  eat, 
then,  in  the  Strawberry,  is  the  receptacle,  which  is  graduaDy  filled 
with  juices ;  it  increases  in  size,  pushes  out  the  little  acheenia, 
setting  them  into  its  parenchjTne  ;  it  then  assumes  a  rich  colour 
as  well  as  a  most  pleasant  odour,  and  a  sweet,  aromatic,  and 
slightly-acid  flavour. 

In  the  Raspberry,  on  the  contrary  (Fig.  247),  the  receptacle  is 
dry  and  bears  several  fruits,  which,  far  from  being  achsenia,  as  in 
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the  Strawbenjy  are,  on  the  contraiy,  little  drupes.  The  seat  of 
the  fleshy  and  eatable  part  here  occupies  an  entirely  different 
position. 

In  the  Fig  (Fig.  249)  the  eatable  part  is  formed,  as  in  the  Straw- 
berry, by  a  thick,  fleshy,  and  succulent  receptacle,  of  gourd-like 
shape.  The  real  fruits,  which  the  reader  will  have  no  doubt  taken 
for  the  mere  seeds,  are  achaenia,  and  are  inserted  in  the  inside 
surfiEU^  of  the  receptacle.   But  there  is  this  difference  between  the 


Fig.  349.— Section  of  Fig.  Fig.  350.~Pine-Cone. 


Fig  and  the  Strawberry,  that  all  the  fruits  of  the  Strawberry 
appertain  to  one  flower,  while  the  fruits  of  the  same  Fig  belong  to 
different  flowers. 

The  Mulberry  (Fig.  248)  is  not  a  fleshy  fruit,  properly  so  called ; 
it  is  an  achsDnium,  enclosed  in  a  persistent  calix,  which  has 
become  fleshy. 

The  name  of  con£  has  been  given  to  the  fruit  peculiar  to 
a  natural  group  of  plants,  the  Pines,  for  this  reason  designated 
Canifera.  The  cone  is  a  dry  fruit,  composed  of  a  great  number 
of  achaenia,  or  samarae,  hidden  in  the  axils  of  hard  and  highly- 
developed  bracts.    Fig.  250  represents  the  Pine-cone. 
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The  Seed. 

The  Seed  is  the  essential  part  of  the  fruit.  It  represents  out- 
wardly a  system  of  protecting  coverings,  which  are  generally 
double.  The  various  appearances  presented  by  different  seeds  are 
owing  to  this  covering. 

Seeds  are  sometimes  smooth,  like  those  of  Tobacco  (Fig.  250)  or 


Fiff.  201. -striated    Fig.  2j>2.^Seed    Fig.  25:WFeimel       Fig.  254.— Seed  o       Fig.  255.~-Seed  of 
Tobacco  iseed.        of  tlie  Pear.  Seed.  Cliiukweed.  the  Field  Pony* 


the  Pear  (Fig.  252),  sometimes  wrinkled  and  rough-skinned^  as  in 
the  Fennel  (Fig.  253) ;  or  papillous  or  warty,  as  in  the  duckweed 
(St^llaria),  Fig.  254 ;  honey-combed  with  alveolar  depressionSy  as 
in  the  Field  Poppy  (Fig.  255) ;  winged,  as  in  the  Pine  (Fig.  256),  or 


FIg.257.-SectioncfSeedof  Fig.  256 -Seed  Fig.  258.-Se«d  of  Cotton  Tree. 

Cotton  Tree.  of  the  Pine. 


hairy,  as  in  the  Cotton  Plant  (Figs.  257  and  258),  with  hairs  rising 
from  the  apex,  as  in  AsclaDpias,  from  the  base  in  the  Willow. 

The  whole  of  the  seed  enveloped  and  protected  by  these  integu- 
ments, is  called  the  kernel,  or  nucleus. 

The  essential  character  of  the  Kernel  is,  that  it  contains  the 
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embryo^  that  is,  the  germ  of  a  new  individual,  a  rudimentary  plant 
in  miniature^  which  will  soon  present  all  the  characteristics  of  the 
parent  plant,  whose  species  it  is  to  perpetuate.  The  embryo  is 
composed  of  cells  and  spiral  vessels ;  a  small  stem,  or  stalklet;  a 
rudimentary  descending  portion,  which  becomes  the  root  or  radicle; 
and  a  rudimentary  ascending  axis,  surmounted  by  a  bud,  or  gem- 
mule.  Between  the  radicle  and  the  gemmule,  the  first  leaves 
developed  are  termed  cotyledons :  a  plant  having  leaves  like  seed- 
lobes.  Fig.  259  shows  these  different  parts  in  an  embryo  of  the 
Almond-tree.  When  the  plant  has  only  one  germinating  leaf,  or 
cotyledon,  as  the  Ricinus  (Castor  Oil-plant),  (Fig.  260),  Wheat- 
pUuit,  Tulip,  Palm,  and  Pond-weed  (Fig.  261),  we  say  that  the 
embryo  and  the  plant  are  numocotyledancms ;  when  there  are  two, 
as  in  the  Bose,  Almond-tree  (Fig.  262),  and  the  Bean,  we  say  that 
they  are  dicotyledonous. 

The  cotyledons  of  the  Bicinus  (Fig.  260)  are  very  thin,  and 
offior,  on  their  surface,  very  distinct  traces  of  veins ;  they  resemble 
small  leaves,  while  those  of  the  Almond-tree  and  the  Bean  are 
thick  and  fleshy,  and  present  nothing  like  a  leaf  at  first  sight. 
They  have  undergone  deep  and  essential  modifications,  appropriate 


Fig.  25».— Badicle 


Fig.  360.— Embryo  of 
Cutor  Oil-iOaat. 


.  261 .— -Emtayo 
i  Potamegoton. 


Fig.  262.— Emlnyo  of 
the  Almond. 


to  the  functions  they  are  called  on  to  perform  in  the  act  of 
germination. 

In  a  great  number  of  cases  the  kernel  is  exclusively  formed  by 
the  embryo,  that  is,  the  entire  seed  is  made  up  of  the  embryo,  and 
the  integumentary  covering  only.  But  there  is  often  developed, 
either  around,  or  by  the  side  of  the  embryo,  an  accessory  and  com- 
pletely independent  body,  which  is  a  sort  of  reservoir  of  nutritious 
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matter,  from  which  the  embryo  draws  the  substances  necessaiy  for 
its  first  growth.  This  body  is  the  albumen.  When  this  is  wanting, 
the  cotyledons  perform  the  functions  of  the  nurse,  nourishing  the 
young  plant,  and  it  is  to  this  end  that  they  undergo 
the  modification  of  which  we  have  just  spoken.  Thus, 
in  the  seed  of  the  Bean,  which  has  no  albumen,  the 
cotyledons  are  much  developed  and  full  of  a  nutritive 
substance,  of  which  the  embryo  takes  a  considerable 
portion.  In  the  seed  of  Bicinus,  which  encloses  a 
considerable  portion  of  albimien,  the  cotyledons  pre- 
I  serve  the  characteristics  peculiar  to  the  organs  they 
represent ;  they  are  thin  and  foliaceous.  The  albumen 
varies  very  much  in  its  bulk,  nature,  and  position,  in 
Fig.  26^  Gary,  regard  to  the  embryo,  consisting  of  amylaceous,  lig* 
oi>iu  of  Wheat,  ueous,  gummy,  and  saccharine  matters;  with  oils, 
resins,  salts,  and  other  heterogeneous  substances.  It  is  very  con- 
siderable in  meat  (Fig.  263)  and  in  Ivy  (Fig.  264) ;  it  is  reduced 
to  a  thin  layer  in  Ketmia  Adansey,  the  Hibiscus  of  modem 
botanists.    In  wheat,  the  embryo  is  placed  laterally  at  the  base  of 


Fig.  2<H.— Section  of  Seed     Fig.  365.— Section  of  the  Seed     Fig.  266.— Section  of  the  Seed 
of  the  Ivy.  of  Boae  Campion.  of  Oxalis. 

the  albumen,  completely  enclosing  it  in  the  Nigella  arvensis  (Com 
Cockle),  Fig.  265  ;  it  is,  on  the  contrary,  surrounded  on  all  sides 
in  the  seed  of  the  Wood-Sorrel  (Oxalis),  Fig.  266. 

Albumen  is  almost  exclusively  formed  of  cellular  tissue.  We 
observe  in  it  neither  fibres  nor  air  vessels.  These  cells  have  some- 
times thin  walls,  as  in  the  Ricinus,  Wheat,  and  other  cereals; 
sometimes  their  walls  are  very  strongly  thickened,  as  may  be  seen 
in  the  homy  and  firm  tissues  of  the  Date-stone  (Fig.  267),  which 
is  only  the  albumen  of  the  seed.  In  the  albumen  of  Wheat  and 
other  cereals,  fecula  predominates  in  the  cells.  The  form  of  the 
starchy  grains,  varying  with  the  species,  is  not  unimportant.  If 
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we  add  to  tliis  characteristic  some  other  considerations  taken 
firom  their  size,  and  the  structure  of  their  grains,  we  might  detect 
the  adulteration  of  flour  by  a  simple  microscopic  ob- 
seryation,  and  at  a  mere  glance. 

The  grains  in  Wheat  (Fig.  268)  are  lenticular,  ellip- 
tical, and  egg-shaped.  It  is  easy  to  distinguish  these 
from  the  grains  of  the  Potato  (Fig.  269),  which  are 
generally  larger,  egg-shaped  also,  but  with  punctations, 
surrounded  by  certain  zones,  more  or  less  regular  and 
defined*  In  Maize  (Fig.  270),  the  starchy  granules  of 
the  homy  part  of  the  albumen  are  polyhedral,  and 
nearly  always  show  a  punctation  placed  in  their  centre. 

In  the  Oat-plant,  the  starch  grains  are  of  several 
sorts.    Some  are  simple,  and  their  form  is  rounded.  Fig.  a67.-s«o- 
egg-shaped,  and  fusiform.    Some  are  formed  of  two, 
three,  four,  or  a  higher,  but  still  limited  nimiber  of  elements. 
There  are  some,  also,  compound,  either  spherical  or  egg-shaped ; 
their  diameter  reaching  about 
the  five  hundredth  part  of  a 
millimetre,  and  their  surface, 
under  the  microscope,  resem- 
bling a  mosaic  of  polyhedral 
segments.   We  find  other  sub- 
stances besides  starch  in  the 
thin- walled  cells  of  the  albumen 
of  the  Castor  Oil-plant,  and  in  the 
thick- waUed  cells  of  the  albumen 
of  the  Date.  Oily  matter  abounds 
there.    They  are  filled  with  cor- 
puscles of  a  complex  structure, 
whose  chemical  nature  is  not  yet  determined.    These  corpuscles, 
which  in  certain  plants  somewhat  resemble  grains  of  starch, 
may  be  termed  mealy  grains.    They  are  more  or  less  soluble 
in  water,  and  are  coloured  yellow  by  iodine.    Grains  of  starch 
are,  on  the  contrary,  insoluble  in  water,  and  are  coloured  blue 
by  iodine.    A  very  natural  question  here  suggests  itself  as  to 
the  mode  of  transport  and  vitality  of  seeds ;  in  short,  as  to  the 
physiological  phenomenon  of  germination. 


Fig.  268. -Starch  Grains  of  Wheat 
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Fig.  269.— Starch  Grains  of  the  Potato. 


Wind,  running  water,  blocks  of  ice  drifting  in  the  Polar  aeai^ 
the  action  of  animals  and  men — ^that  is,  by  cnltiyation — shipSi 

merchandise,  and  Yoyages ; 
such  are  the  causes,  more  or 
less  powerful,  which  effect  tha 
conveyance  of  seeds  firom  one 
place  to  another.  If  we  con- 
sider how  many  seeds  are 
light,  hairy,  and  provided  with 
a  sort  of  wings  in  their  downy 
tufts,  we  can  imderstand  that 
the  wind  may  be  the  most 
general  and  ordinary  means 
for  disseminating  vegetable 
germs  over  a  coimtry.  Rivers 
also  carry  away  the  seeds  of 
plants  to  great  distances.  If 
their  course  runs  from  north 
to  south,  or  the  contrary  way,  the  wandering  seeds  would  be 

carried  to  a  climate  where  they  ooull 
not  live ;  but  if  the  river  flows  £roia 
east  to  west,or  from  west  toeast^  the 
seeds  thus  transported  would  much 
extend  the  limits  of  the  species.  The 
currents  of  the  sea,  which  skirt  the 
coast,  or  extend  from  one  country 
to  a  neighbouring  one,  carry  the 
seed,  so  to  speak,  from  one  storing- 
place  to  another.  In  the  latter  case 
the  seeds  remain  but  a  short  time  in 
the  water,  and  are  little  altered  in 
consequence;  besides,  the  graduated 
temperature  of  the  successive  locali- 
ties which  they  reach  is  favourable 
to  their  acclimatisation  and  to  their 
jfiirther  development.  The  opera- 
tion of  blocks  of  ice  in  the  transport 
of  seeds  is  not  without  a  certain  importance.   Navigators  of  the 


Fig.  270.-Starch  Oraina  of  Maize. 
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Polar  seas  oft^  meet  with  icebergs  loaded  with  an  enormous  mass 
of  dibria^  mixed  with  earth  and  seeds.  Seeds  vegetate  on  these 
dibris,  and  if  the  iceberg  runs  agroimd  on  some  distant  coast, 
where  it  melts,  the  seeds  are  deposited ;  they  soon  produce  plants, 
which  are  then  spread  over  the  country  by  the  other  influences 
already  hinted  at. 

The  dissemination  of  seeds  is  helped,  it  is  said,  by  the  distant 
migration  of  granivorous  birds.  Yet  the  influence  of  birds  appear 
to  us  of  very  little  importance  in  the  matter  we  are  now  consider- 
ing. Most  birds  completely  destroy  seeds  in  the  act  of  digestion, 
and  it  is  only  exceptionally  that  seeds  can  traverse  their  intestinal 
canal  without  being  destroyed. 

"Onmiverous  birds,"  says  De  CandoUe,  "often  search  for 
berries  containing  little  hard  seeds,  as  Grapes,  Figs,  Raspberries, 
Strawberries,  Asparagus,  Mistletoe,  &c.  Their  stomach  is  not  so 
destructive  as  that  of  the  gallinaceous  birds,  and  it  appears  that 
small  seeds  can  traverse  their  alimentary  canal  without  alteration. 
When  these  birds  are  migratory,  which  is  often  the  case  in  tem- 
perate and  northern  regions,  they  carry  the  seeds  to  a  great 
distance,  particularly  when,  in  the  autumn,  they  leave  northern 
climates  to  seek  the  sunny  south,  for  at  this  season  ripe  fruits 
abound  in  the  country.  Thruslies,  many  of  which  change  their 
country  either  in  Europe  or  in  America,  can  thus  transport  some 
sorts.  When  they  eat  too  large  a  quantity  of  stone  fruit,  they 
digest  them  badly,  and  spread  the  seed  with  the  kernels.  There 
is  an  obsers'ation  of  Linnajus  which  assures  us  that  the  lark 
scatters  a  great  many  seeds  in  the  fields." 

By  the  same  process,  namely,  by  the  imperfect  digestion  of  seeds 
which  have  served  them  for  nourishment,  certain  quadrupeds, 
particularly  the  herbivorous,  are  able  to  transport  seeds  from  one 
part  of  the  country  to  another.  This  happens  in  the  case  of  the  rein- 
deer, an  animal  living  in  herds  in  the  plains  of  Siberia,  which,  at  a 
certain  period,  migrate  in  large  numbers.  Such  also  is  the  part 
played  by  the  herds  of  cattle  driven  often  to  great  distances  in 
our  European  climates,  and  in  general  in  all  civilised  countries. 

The  action  of  men  in  the  dissemination  of  vegetable  seeds  is 
shown  in  a  thousand  ways.  We  will  borrow  from  M.  Alphonse 
de  Candolle  some  interesting  remarks  on  this  subject. 
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The  first  colonics  which  were  sprinkled  over  each  continent 
says  this  learned  botanist,  "probably  carried  with  them  several 
species  of  useful  plants,  and  especially  some  of  those  seeds  which  get 
attached  to  clothes  and  to  domestic  animals,  and  which  will  grow 
easily  in  the  neighbourhood  of  dwellings,  near  dung  hills,  burnt 
ground,  and  rubbish  heaps.  The  scantier  the  population^  and  the 
more  foreign  it  is  to  the  arts  of  civilisation,  the  more  insignificant 
become  these  primary  seed-carryings.  When  the  population  be- 
comes denser  and  more  civilised,  when  agriculture  begins  and 
extends  its  rule,  then  the  occasions  are  multiplied  for  the  trans- 
port of  seeds.  A  hunting  or  pastoral  people,  no  doubt,  traverse  a 
vast  extent  of  country,  but  an  agricultural  people  prepare  ground 
fit  for  the  reception  of  new  species,  and  bring  the  seed  for  their 
fields  from  more  or  less  distant  countries,  introducing  with  it 
different  plants,  many  of  which  naturally  grow  wild.  In  shorty 
war  has  created  vast  ^empires,  and  compelled  men  to  make  numerous 
journeys  ;  na\^gation  has  extended  itself,  new  countries  have  been 
brought  in  communication  with  the  old,  agriculture  has  exported 
its  products,  and  horticulture  has  stocked  our  gardens  with 
thousands  of  foreign  species.  By  all  these  means  the  transport  of 
seeds  has  become  increasingly  great,  and  an  influence  has  been 
exercised  quite  preponderating  over  natural  causes." 

Commerce,  which  carries  in  its  ships  the  products  of  the  trading 
of  nations,  furnishing  Europe  with  the  produce  of  the  New  World 
and  returning  to  it  European  productions  in  exchange,  is  some- 
times an  indirect  agent  in  the  transport  of  vegetable  seedfl.  The 
wool  from  the  sheep  of  Buenos  Ajtcs,  Mexico,  or  La  Plata,  when 
it  is  brought  into  Europe,  carries  entangled  in  the  fleeces  the  seed 
and  remnants  of  plants  in  those  countries.  When  the  fleeces 
arrive  in  Europe,  they  are  cleaned,  beaten,  and  washed,  and  the 
seeds  fall  off;  they  may  then  shoot  in  this  new  soil,  and  transplant 
into  our  climate  the  vegetable  species  from  regions  across  the 
Atlantic.  At  the  edge  of  the  river  Lez,  near  Montpellier,  at  a 
place  called  Port  Juvenal,  the  American  wools  are  received  to  be 
cleaned  and  purified,  and  then  sold  to  the  cloth-makers  of  Lod^ve. 
Seeds  of  American  plants,  which  have  been  brought  in  these 
fleeces,  have  actually  sprung  up  in  the  environs  of  Montpellier,  so 
much  so  that  all  the  celebrated  botanists  of  Montpellier^  such  as 
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De  CandoUe,  Dtmal,  Delille,  Gordon,  and  Ch.  Martins,  have 
examined  and  studied  in  this  small  place  in  southern  France 
many  vegetable  species  belonging  to  the  Flora  of  Buenos  Ayres 
and  Mexico. 

How  long  does  the  power  of  germination  last  in  a  seed  P  Some 
seeds  rapidly  lose  their  latent  life,  or,  which  comes  to  the  same 
thing,  the  faculty  of  germination.  There  are  others  which,  placed 
in  the  same  circumstances,  preserve  their  vitality  for  ages. 

The  seeds  of  most  plants  of  the  Leguminous  tribe  will  germinate 
many  years  after  they  are  gathered.  Every  one  has  heard  that 
the  seeds  of  Beans,  taken  lately  from  the  herbal  collection  of 
Toumefort,  a  celebrated  botanist  in  the  seventeenth  century,  ger- 
minated perfectly.  In  1824  there  were  sown,  at  the  Jardin  des 
Plantes  of  Paris,  some  seeds  of  the  Mimosa  pudica  which  had 
been  gathered  at  St.  Domingo  in  1738. 

If  seeds  are  placed  under  special  conditions,  sheltered  from 
atmospheric  agency,  in  ground  more  or  less  dry  and  heaped  up, 
for  example,  in  tombs  or  catacombs,  their  vitality  may  be  preserved 
for  a  prodigious  time.  It  is  a  recognised  fact  that,  after  the 
destruction  of  a  forest,  we  see  a  new  sort  of  growth  appear  on  the 
ground  the  forest  used  to  occupy.  It  has  been  admitted,  to  explain 
this  fact,  that  seeds  of  trees,  buried  in  the  ground  while  the  forest 
existed,  were  preserved  in  the  soil,  with  their  life  suspended  during 
a  considerable  number  of  years ;  that,  then  awaking  from  their 
lethargic  sleep,  they  have  been  developed  under  the  influence  of 
new  conditions  favourable  to  their  germination.  This  hj^pothesis 
is  plausible  enough  in  some  cases,  yet  as  no  scientific  experiment 
has  been  made  on  the  subject,  it  might  happen  that  in  this  case 
the  second  germination  of  trees  was  owing  to  the  transport  of 
foreign  seeds,  which  germinated  as  soon  as  the  soil  had  become 
firee,  and  restored  to  light. 

Almost  marvellous  examples  are  quoted  of  the  longevity  of 
seeds.  Dr.  Lindley,  the  learned  botanist,  asserts  that  some  Raspberry 
seeds  which  were  found  in  a  Celtic  tomb,  and  which  numbered 
about  seventeen  hundred  years  of  existence,  had  germinated  per- 
fectly, and  produced  Raspberry  plants,  which  still  exist  in  the 
Horticultural  Society's  Gardens  in  London.  M.  Ch.  Desmoulins 
asserts  that  the  seeds  of  the  Lucerne,  Cornflower,  and  Heliotrope 
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found  in  some  Roman  tombs,  dating  from  the  second  or  third 
century  of  the  Christian  era,  have  not  only  germinated,  bat 
produced  individual  plants^  which  have  in  due  course  flowered  and 
bonie  fruit. 

We  must  be  on  our  guard  against  such  prodigies  as  these. 
Although  nature,  as  has  been  said,  performs  wonders,  we  must 
only  believe  in  facts  rigorously  established,  in  order  to  avoid  the 
mystifications  and  tricks  which  the  malignity  of  the  vulgar  loves 
to  play  upon  the  infallibility  of  savants. 

We  must  not  forget  to  speak  of  those  wonderful  seeds  of  wheat 
found  in  the  tombs  of  ancient  Egypt.  It  is  now  acknowledged 
that  in  this  affair  some  one  must  have  abused  the  confidence  and 
credulity  of  the  travellers.  A  variety  of  Wheat  called  Mimmiy 
"Wheat  is  common,  it  is  true,  among  farmers;  but  no  authentic 
fact  justifies  its  name.  Though  there  is,  as  we  have  just  seen,  so 
great  a  difierence  in  seeds  as  to  the  duration  of  their  vitality,  the 
difference  is  not  less  as  regards  the  time  necessary  for  their  ger- 
mination. Some  seeds,  as  Gai*den-cress,  Poppy,  and  the  cereals, 
germinate  in  a  few  days.  Others,  as  those  of  the  Peach,  Almond- 
tree,  Nut-tree,  and  Rose-tree,  require  one  or  even  two  years  before 
they  "  come  up."  This  difference  is  owing  partly  to  the  size  of  the 
seeds,  their  hardness,  and  the  woody  nature  of  their  integuments ; 
it  is  due  also  to  the  presence  of  a  kernel  round  the  seed. 

There  are  some  seeds  which  seem  in  such  a  hurrj'-,  so  to  speak, 
to  develop  themselves,  that  they  even  germinate  in  the  fruit 
enclosing  them.  This  very  often  happens  among  some  sorts  of 
Lemon-trees,  and  certain  of  the  Cucumber  family.  The  embryo 
of  the  Mangrove,  a  tree  inhabiting  swamps,  mouths  of  rivers,  and 
sea-beaches  in  the  equinoctial  regions  of  America,  is  developed 
inside  the  fruit,  still  hanging  on  the  branches ;  and  there  can  often 
be  seen  hanging  from  it  a  root  more  than  a  foot  in  length. 
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PHENOMENA  OF  LIFE  IN  PLANTS. 

Fecundation — Germination* 

The  consideration  we  have  given  to  the  subject  of  the  flower 
and  fruit  enables  us  now  to  enter  on  two  great  questions  in 
vegetable  physiology.  Firstly,  the  influence  of  the  stamens  on 
the  pistil,  or  fecundatim  in  plants ;  secondly,  germination. 

Fecundation, 

Of  all  the  phenomena  in  the  life  of  plants,  there  is  none  more 
interesting  or  more  remarkable  in  itself  than  fecundation.  When 
the  existence  of  sexual  diflerences  in  vegetables  was  first  pro- 
pounded, the  discovery  produced  general  astonishment.  If  the 
most  convincing  proofs  had  not  established  it,  if  the  commonest 
observation  had  not  allowed  every  one  to  verify  its  reality,  it 
would,  certainly,  have  been  classed  among  the  most  singular 
inventions  that  ever  issued  from  a  poet's  imagination.  But  the 
proofs  were  convincing.  The  demonstration  of  the  existence  of 
sexual  organs  in  vegetables  became  a  brilliant  and  imexpected 
fact,  exhibiting  a  wonderful  analogy  between  animals  and  plants ; 
filling  up  in  part  the  gulf  which  had  hitherto  existed  between  the 
two  great  classes  of  organic  beings,  yielding  an  inexhaustible  fund 
of  reflection  and  comparison  to  naturalists  and  thinking  men. 

The  ancients  had  very  vague  ideas  on  this  subject.  Yet  we 
learn  from  Herodotus  that,  in  his  time,  the  Babylonians  already 
distinguished  two  sorts  of  Date  Palms;  they  sprinkled  the  pollen 
of  one  on  the  flower  of  the  other  in  order  to  perfect  the  production 
of  the  fruit  of  that  valuable  tree. 

Cesalpin,  an  Italian  philosopher,  physician,  and  naturalist,  who, 
in  the  16th  century,  was  professor  of  medicine  and  botany  at  Pisa, 
remarked  that  certain  sets  of  Mercurialis  and  Hemp  remained 
sterile^  while  others  were  productive.  He  considered  the  first  as 
the  male  sets  and  the  second  as  the  female.    In  the  17th  century, 
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lah  Grew,  a  learned  English  fellow  of  the  Boyal  Society  of 
Ly  who  published  in  1682  an  Anatomy  of  Plants^  above  all 
)  Camerarius,  a  German  botanist,  bom  at  Tubingen,  showed 
^cise  use  of  the  two  essential  parts  of  the  flower,  and  the 
it  each  plays  in  producing  the  fecundation  of  germs.  In  a 
low  become  celebrated,  De  sexu  plantarum,  published  in 
/amerarius  completely  proved  the  great  fact  of  the  exist- 
'  the  sexes  in  plants  just  as  in  animals.  This  discovery 
1  impression  on  the  minds  of  naturalists ;  it  was,  in  fact,  one 
aost  striking  victories  which  natural  science  had  obtained, 
r  the  labours  of  Camerarius,  the  existence  of  sexes  in 
des  was  generally  admitted.  Toumefort  was  incredulous, 
Mstien  Yaillant,  one  of  his  most  brilliant  pupils,  publicly 
d  is  the  Jardin  des  Plantes  at  Paris  the  theory  of  separate 
n  plants.    In  1735  the  celebrated  Linnaeus  rendered  it 

by  basing  on  the  sexual  characteristics  of  vegetables  his 
id  admirable  system  of  clas- 
Uy  the  importance  of  which 
I  appreciate  further  on. 
pollen  having  been  recog- 
B  the  matter  which  fecun- 
le  ovary,  the  next  question 

discover  ,in  what  manner 
ana  of  pollen  produced  the 
tion  of  the  vegetable  germ. 

at  first  thought  that  the 
>f  pollen  simply  opened  on 
;ma,  and  that  the  granules 
ley  contained,  being  absorbed 
stigma,  went  to  form  the 

or  concurred  in  its  forma- 
!t  was  the  most  natural  opi- 
brm  a  priori,  yet  observation 
e  proved  that  a  much  more 
ited  process  takes  place. 
23  Amici,  an  Italian  natural 
her,  while  observing  the 

Ftirslane'tTee,  perceived  that  the  grains  of  pollen,  far 
N  2 


Fig.  272.— Throwing  oat  the  Pollen  Tube. 
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from  ox)ciimg,  as  was  thought,  on  the  stigma,  in  order  to  poor  out 
the  fecundating  matter,  changed  by  degrees  into  a  sort  of  mem- 
branous tube,  which  he  called  the  pollen-tubes,  as  represented  in 
A,  B,  c.  Fig.  272,  which  shows  the  successive  stages  through  which 
the  pollen  passes  when  the  jwllen-tube  is  thrown  out  at  the  moment 
of  fecimdation. 

In  1827  the  celebrated  botanist,  M.  A.  Brongniart,  m  his 
researches  on  this  subject,  perceived  that  the  same  fact  recorded  by 
Aniici  occurred  in  numerous  plants;  he  observed  also  that  the 
poUen-tubes  generally  penetrated  more  or  less  into  the  style.  He 
instanced  the  Datura  as  one  of  those  plants  in  which  the  action  of 
the  pollen  on  the  stigma  is  very  observable.  "These  tubular 
sacs,"  he  says,  "  are  for  the  most  part  already  filled  with  granules, 

and  easily  distinguished 
from  the  tissue  of  the 
stigma  by  their  brownish 
colour  and  opacity.  I 
could  not  find  a  better 
comparison  for  one  of 
these  stigmata/'  he  adds, 
"than  a  pincushion  en- 
tirely filled  with  pins 
stuck  into  it  up  to  the 
head." 

Fig.  273  represents, 
according  to  the  account 
of  M.  Brongniart,  a  ver- 
tical section  of  a  stigma 
of  Datura  fecundated  and 
furrowed  with  pollen 
tubes  through  all  its 
thickness.  Such  is  the 
appearance  which  the 
stigma  of  the  Datura 
presents  when  strongly 
magnified. 

Fig.  274  is  intended  to  show  the  same  arrangement  in  the  same 
plant,  but  still  more  strongly  magnified.    The  grains  of  pollen 


Fig.  273  —Vertical  Section  of  the  PuUen  Tube  of  Datuim. 
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and  the  pollen  tube  are  here  still  more  enlarged,  the  better  to  show 
the  structure  and  passage  of  the  tube  through  the  substance  of 
stigma. 

In  order  to  imderstand  this  curious  organic  peculiarity,  Fig.  275 


Fig.  274. — Conducting  Tiaene  in  Datura  Magnified. 

represents  a  similar  stigma  of  the  Datura  seen  externally,  and 
resembling,  as  M.  Brongniart  says,  a  pincushion  full  of  pins.  But 
such  is  the  incessant  progress  of  science,  that  in  our  days  these 
early  observations  of  M.  A.  Brongniart  have  been  carried  much 
further,  and  recent  investigations  show  still  more  clearly  the 
system  of  progression  in  the  poUen-tube. 

This  tube,  as  M.  Brongniart  has  shown,  elongates  itself  by 
a  most  remarkable  vegetative  process,  insinuating  itself  into  the 
interstices  of  the  cellular  tissue,  which  has  been  designated  from 
this  cause  the  conducting  tissue,  and  that  doubtless  by  which  it  is 
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noiirislied.    OccupyiDg  the  centre  of  tlic  stylei  this  tube  trar 
its  whole  length,  entering  into  the  ovary  t  aod  is  there  brought " 
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Fig.  279  IS  a  aeetion  of  the  stig^na,  style,  and  ovary,  and  is 
intended  to  point  out  the  long  course  followed  by  the  poUen-tubes 
.  in  penetrating  from  the 
Metignm  to  the  interior  of 
■  the  ovary,  where  each  of 
|P  them  comes  in  contact 

with  the  ovrdei. 
1^  One  of  these  ovnles  is 
j^Tepreeanted  in  Fig.  276, 
taken  eingly  and  magni- 
Eed,  to  show  this  pheno- 
menon more  clearly.  The 
ovule  here  represented  ib 
that  of  viola  tricolor.  The 
extremity  of  the  pollen- 
tube,  in  contact  with  the 
atnamit  of  the  ovnle^  pro- 
cseedi  to  place  itielf  in  still 
neaiwconne^on  with  one 
of  the  eonfititiiting  celb 
of  thus  nucleus,  now  ex- 
cessively developed,  in 
which  state  it  bears  the 
name  of  the  mnbryo-me^ 
because  there  the  embryo 
is  folly  developed  and 
xmAj  to  burst.  The  same 
organ  is  represented^  at 
the  moment  of  feconda* 
tion,  in  Fig*  277*  Here 
an  internal  section  of  the 
ovule  of  the  Polygonum  is 
dation ;  A  is  the  ovule  before  fecundation,  b,  Fig.  278,  tho  same 
organ  after  it.  We  see  on  the  fecundated  ovule  B,  the  com- 
mencement  of  the  formation  of  tho  efnknjo-sac^  at  the  terminating 
H  point  of  the  pollen- tube* 

W    About  the  year  1837,  two  German  botanists^  MM*  ScMeideai 
and  Horkelf  annomced  that  the  vegetable  embryo  pro-wisti  as  a 


given,  both  before  and  after  fecnn-^ 
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germ  within  the  grain  of  pollen,  and  that  it  is  formed  of  the  end 
of  the  pollen-tube  itself,  while  this  extremity  is  lodged  in  the 
embryonic  sac,  whence  it  is  driven  back  before  it. 

This  theory,  which  reproduced,  and  seemed  to  take  for  granted, 
in  the  vegetable  kingdom  the  celebrated  hypothesis  on  the  eth 
closure  of  germs  put  forth  by  Buffon  for  the  animal  kingdom, 
made  much  noise  among  the  learned  in  Europe.  It  was  supported 
by  the  personal  observations  of  many  of  our  best  botanists ;  but  it 
could  not  long  resist  the  multiplied  investigations  that  the  im- 
portance of  the  subject  called  forth  on  all  sides. 

MM.  Amici,  Mohl,  Uuger,  and  Hoflmeister  soon  demonstrated 
that,  in  fact,  when  the  pollen  tube  had  once  reached  the  embryo- 
sac,  it  remained  there,  attached  by  its  external  wall,  and  that  there 
its  functions  ended  with  its  life ;  whilst  a  little  vesicle  plunged 
in  the  mucilaginous  juice  Ti^th  which  the  embryo-sac  is  filled, 
absorbs  by  endosmose  the  fertilising  elements  which  the  poUen- 
tube  has  doubtless  passed  through  its  constituting  membrane, 
and  that  this  element  is  then  developed  so  as  to  form  the 
embryo. 

Schlciden's  theory  of  the  pre-existence  of  vegetable  genns 
received  its  final  blow,  when,  in  18i9,  M.  Tulasne,  one  of  the  ablest 
of  French  anatomists,  published  his  magnificent  studies  on  vege- 
table embryogeny.  M.  Tulasne  had  always  observed  that  the  obtuse 
extremity  of  the  poUen-tube  was  brought  close  to  the  membrane 
of  the  sac,  strongly  adhering  there  without  causing  any  per- 
ceptible depression.  At  some  distance  from  the  point  of  contact, 
there  was  developed,  on  the  membrane  of  the  sac,  a  vesicle  with  a 
circular  base,  at  first  like  a  blister,  which  by  cellular  growth  was 
soon  transformed  into  the  embryo.  Fig.  280  represents  the  resolt 
of  M.  Tulasne's  observations,  and  the  manner  in  which  the 
extremity  of  the  pollen-tube  is  introduced  into  the  nucleus.  Fig. 
282  is  an  internal  section  of  the  same  organ,  showing  the  formation 
of  the  vesicle  about  to  become  the  embryo,  and  Fig.  281  shows 
this  vesicle  now  become  a  small  globe  of  parenchymatous  tissue,  a 
sort  of  rough  sketch  of  the  embryo.  The  embryo  thus  formed  may 
acquire  considerable  development,  and  absorb  for  its  own  use  all 
the  soft  matter  contained  in  the  embryo-sac ;  or  it  may  be  limited 
in  size,  and  this  soft  matter,  becoming  a  permanent  and  cellular 
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tissney  soon  constitutes  itself  an  accessory  but  important  part  of 
the  plant,  which  is  known  by  the  name  of  albumen. 


We  have  now  rapidly  set  forth  the  functions  of  the  pollen  and 
the  ovule  in  the  great  phenomenon  which  secures  the  perpetuity 
of  the  species  ;  but  in  this  rapid  glance  at  some  of  the  most  secret 
mysteries  of  vegetable  fecundation,  we  have  stated  the  facts 
without  occupying  ourseWes  with  any  of  the  external  circumstances, 
that  is  to  say,  the  influences  acting  from  without,  which  prepare 
for  it,  and  which  determine  and  favour  it.  We  now  enter  into 
some  details  on  this  subject,  and  of  some  of  the  phenomena 
accompanying  fecundation. 

In  a  great  number  of  hermaphrodite  flowers,  the  stamens  at  the 
period  of  fecundation  elevate  their  anthers  higher  than  the 
stigma ;  so  that  the  pollen  falls  naturally  upon  it  at  the  moment 
of  the  opening  of  the  anthers.  In  other  flowers,  the  stamens 
carry  their  anthers  lower  than  th,e  stigma,  but  the  flower  is 
habitually  inclined  or  suspended,  as  in  the  Fuchsia ;  the  deposition 
of  the  pollen  on  the  stigma  is  then  made  without  any  obstacle. 

When  the  stamens  and  pistils  are  not  close  to  one  another, 
nature  sets  the  necessary  means  to  work  to  promote  their  near 
approach.  Thus,  we  observe  in  different  plants  some  very  curious 
and  varied  movements  in  the  stamens,  at  the  period  of  fecundation. 
In  the  I^ettle,  the  Mulberry^  and  the  Fellitory,  for  instance,  the 
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filaments  of  the  stamens  are  bent  backwards  on  themseLTeSy  mider 
the  pressure  of  the  floral  envelope;  but  as  soon  as  full  bloom  takes 
place  the  filaments  unroll  and  the  pollen  is  projected  to  a  ^iiiytaiiwi 
of  thirty  or  forty  inches  or  more.  This  movement  is  simply  the 
result  of  the  elasticity  of  the  organs.  In  the  Rue>  at  the  moment 
of  fecundation,  each  of  the  numerous  stamens  constituting  the 
uudrac«>um,  bends  itself  over  the  stigma,  deposits  the  pollen  there, 
and  resumes  its  former  position.  Here  is  an  individual  and  really 
spontaneous  movement. 

In  the  Passion-flower  the  styles  are  at  first  erect,  but  at  the 
moment  of  the  opening  of  the  anthers,  they  are  observed  to  curve 
downwards,  and  lower  themselves  towards  the  stamens,  and  thaa 
to  rise  up  and  resume  their  former  position. 

In  the  flower  of  the  Barberry,  if  a  stamen  is  touched  with  the 
point  of  a  pin,  it  is  brought  close  to  the  pistil  by  a  sudden  move- 
ment, and  then,  in  a  little  time,  resumes  its  former  position ;  and 
this  it  will  do  again  if  fresh  irritation  is  produced.  A  phenomenon 
of  irritability  is  shown  here,  which  does  not  exist  in  the  other 
cases  just  specified. 

The  hairs  which  cover  the  styles  of  the  Campanula  show  a  very 
singular  property.  They  fold  back  on  themselves,  like  the  finger 
of  a  glove,  the  end  of  which  is  pushed  inwards,  and  they  draw 
with  them  into  this  retreat  the  grains  of  pollen,  the  fall  of  which 
they  thus  determine. 

In  a  pretty  little  plant  of  New  Holland,  known  under  the  name 
Leschenanthia^  the  stigma  is  in  the  form  of  a  cup,  and  it  is  edged 
with  rather  long  hairs.  At  the  moment  of  the  anthers  opening, 
part  of  the  pollen  falls  into  the  cup  of  the  stigma,  which  contracts 
in  order  to  grasp  them,  whilst  the  hairs  approach  each  other  so  as 
to  prevent  the  exit  of  the  fertilising  dust. 

In  the  facts  we  have  just  pointed  out,  the  organs  themselves 
act  to  produce  the  fecundation  of  the  flower.  But  this  physiological 
action  is  often  facilitated  by  the  concurrence  of  exterior  agents. 
The  wind  has  power  to  transport  the  pollen  to  a  certain  distance, 
and  thus  favours  the  fecundation  of  the  flowers  in  mancBciauB^ 
duKci<m8j  or  polygamom  plants.  Insects,  while  flitting  from  flower 
to  flower,  often  become  the  active  instruments  of  vegetable 
fecundation. 
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In  the  Orchidacem^  in  which  the  structure  of  the  pollen  is  very 
peevliaTy  the  intervention  of  insects  appears  favourable,  but  not 
fadispenaable,  to  fecundation. 

When  the  doctrine  of  sexual  organs  in  vegetables  was  first 
Bade  public  by  LinnsBus,  it  was  disputed  by  many.  Conrad 
fl|ffengel,  a  patient  observer,  watched  during  many  long  hours  for 
the  instant  when  an  insect,  settling  on  a  flower,  should  suck  out 
its  flweet-amelling  juices  and  deposit  the  pollen  grains  on  the 
fltigma  of  the  flower.  Sprengel  succeeded  in  this  way  in  verifying 
a  nataral  fact,  interesting  without  doubt,  but  it  was  no  argument 
against  the  doctrine  of  Linnaeus ;  nor  did  the  work  he  published 
IB  which  all  the  arguments  against  the  sexual  system  in  plants 
were  reproduced,  at  all  change  the  current  of  the  new  ideas. 

In  certain  climates  the  humming-birds  are  useful  auxiliaries  in 
the  fecundation  of  flowers.  The  hand  of  man,  also,  frequently 
intervenes  in  practising  artificial  fecundation — ^bringing  in  this 
way  the  most  convincing  of  all  arguments  in  favour  of  the  doctrine. 
We  may  instance  as  an  example  the  fecundation  of  the  Date-tree, 
which  is  practised  in  Algeria  and  all  over  the  East,  as  related  by 
a  botanist  who  has  studied  the  subject  on  the  spot : — Towards 
the  month  of  April,"  says  M.  Cosson,  the  Date-tree  begins  to 
flower,  and  then  artificial  fecundation  is  practised  extensively. 
The  male  spathes  are  opened  at  the  time  when  a  sort  of  crackling 
is  produced  under  the  finger,  which  indicates  that  the  pollen  of 
the  flowers  in  the  cluster  is  sufficiently  developed,  yet  has  not 
escaped  from  the  anthers ;  the  cluster  is  then  divided  into  frag- 
flientSy  each  containing  seven  or  eight  blooms.  Having  placed  the 
fragments  in  the  hood  of  his  burnous,  the  workman  climbs  with 
marvellous  agility  to  the  summit  of  the  female  tree,  supporting 
liiiwmftlf  by  a  loop  of  cord  passed  round  his  loins,  and  at  the  same 
time  round  the  trunk  of  the  tree.  He  glides  with  great  address 
between  the  stalks  of  the  leaves,  the  strong  and  sharp  thorns  of 
which  render  the  operation  rather  dangerous ;  and  having  split 
open  the  spathe  with  a  knife,  he  slips  in  one  of  the  fragments, 
which  he  interlaces  vdth  the  branches  of  the  female  cluster,  the 
fiMimdation  of  which  is  now  made  certain." 

Another  phenomenon  sometimes  exhibits  itself  at  the  time  of 
flowering,  which  bears  an  intimate  relation  to  fecundation ;  this  is  the 
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production  of  heat.  M.  Ad.  Brongniart  has  made  some  ezperimentB 
on  this  subject  which  have  become  famous.  At  the  time  of  open- 
ing, the  flowers  of  the  sweet-smelling  Colocasia  presented  to  thii 
observer  an  increase  of  temperature  that  might  almost  be  com- 
pared to  an  attack  of  daily  fever.  These  attacks  were  repeated 
for  six  following  days  with  a  considerable  intensity,  and  almost 
at  the  same  hour  ;  for  it  was  between  three  and  six  in  the  after- 
noon that  this  increase  of  temperature  reached  its  mn-giTifinTn- 
Analogous  phoncmiena  have  been  noticed  at  the  time  of  fecun- 
dation in  the  flowers  of  our  common  Anmi  (Arum  vulffore),  of  tiie 
splendid  Vidoria  liegiay  the  Magnolia,  and  some  other  plants* 

It  is  imi)o.ssiblc  to  conclude  our  remarks  on  the  fecundation  of 
plants  without  instancing  the  aquatic  plant  known  as  Vallisneria 
spira/is,  which  has  long  been  the  admiration  of  naturalists,  while 
jx)ets  have  sung  its  praises.  The  Vallisneria  is  a  dia)cious  plant ; 
that  is,  it  has  male  and  female  individuals  existing  separately,  in 
the  tranquil  waters  of  some  countries  in  central  Europe,  prin- 
cipally Fnuice  and  Italy  (Fig.  271).  In  the  female  plant  the 
peduncle  of  the  flower  is  very  long,  ha\'ing  the  form  of  a  spiral 
twisttxl  thread-like  filament.  A  few  days  before  fecundation  the 
spiral  turns  untwist  themselves,  and  the  peduncle  lengthens,  until 
the  female  flower  terminating  it  reaches  the  surface  of  the  water» 
and  floats  on  its  surface.  The  male  plant  presents,  on  the  con- 
trarj',  a  verj'  short  peduncle,  which  is  not  capable  of  any  exten- 
sion ;  it  bears  a  niidtitude  of  little  flowers,  provided  with  stamens 
only,  and  enveloiK?d  by  a  closed  transparent  spathe.  At  the  time 
of  full  bloom  the  siwithe  is  torn,  the  peduncle  of  the  male  flower 
severs  itself  towanls  its  upper  part,  and  the  flowers  separated 
innu  the  stalk  rise:  all  shut  up,  like  verj^ small  white  pearls;  they 
float  on  the  surface  of  the  water,  and  proceed  to  open  near  the 
teuuile  flower,  which  seems  to  wait  for  them.  When  fecundation 
has  Ihhmi  t»tUvt(Ml,  the  peduncle  of  the  female  flower  contracts ;  it 
brings  togi^ther  its  spiral  turns,  and  carries  itfl  ovary  to  the  bottom 
of*  the  water,  in  onler  to  ripen  its  seed. 

This  is  »  phenomenon  which  has  always  excited  the  just  admi- 
ration of  naturalists  and  observers  of  every  class.  I  was  initiated 
into  the  first  elements  of  natural  science,  at  the  Lyceum  of  my 
uativt^  town  by  M.  Joly,  now  professor  of  the  Faculty  of  Science 
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at  Totdonsey  a  young  professor  then,  who  excelled  in  inspiring  Us 
pupils  with  a  taste  for  this  sort  of  study.  The  wonderM  inci- 
dents attending  the  nuptials  of  the  Vallisneria  spiralis,  or  still 
more  the  marvellous  evolutions  of  the  Nautilus  floating  on  the 
sea,  or  disappearing  in  its  depths  at  its  own  pleasure,  were  the 
fiiYourite  texts  for  the  discourses  of  M.  Joly  during  our  botanical 
and  geological  excursions  round  Montpelier,  in  the  flower-decked 
wood  of  La  Valette,  or  on  the  volcanic  summit  of  Monferier. 
Thirty  years  have  elapsed  since  those  happy  youthful  days,  and 
the  recollection  is  just  as  vivid,  just  as  present  to  my  mind  as 
if  I  still  heard  the  burning  words  of  our  then  young  teacher  ring- 
ing in  my  ears,  telling  us,  under  our  radiant  skies,  all  about  the 
wonders  of  nature,  and  the  power  of  God« 

Germination. 

In  order  that  a  seed  should  germinate,  three  conditions  are 
requisite — ^heat,  air,  and  moisture ;  temperature,  varying  in  dif- 
ferent species,  must  not  be  much  less  than  IOq  or  15^  (centigrade), 
and  it  must  not  reach  higher  than  40'  or  45**. 

Moisture  penetrating  the  seed  beneath  the  groimd  softens  it, 
swells  all  its  parts,  and  allows  their  intimate  evolution. 

Air  is  also  as  indispensable  to  the  germination  of  seeds  as  it  is 
to  ftTii'TTiftl  life.  Seeds  which  are  buried  too  deeply  in  the  groimd, 
and  are  thus  cut  off  from  the  air,  will  never  germinate. 

What,  then,  is  the  important  part  that  atmospheric  air  per- 
forms in  the  act  of  germination  ?  It  is  just  the  same  as  that 
which  it  fulfils  in  the  respiration  of  animals.  Air  acts  on  the 
seed  by  means  of  its  oxygen.  The  germinating  seed,  like  the 
animal,  breathes  out  carbonic  acid.  It  takes  up  carbon  into  its 
own  substance,  and  the  carbon  combines  with  the  oxygen  of 
the  air  to  form  carbonic  acid ;  but  from  the  instant  when,  by  the 
progress  of  germination,  the  young  plant  has  produced  smaU  green 
leaves,  the  chemical  phenomenon  is,  so  to  speak,  reversed.  In  the 
daytime,  and  imder  the  influence  of  light,  the  young  plant  absorbs 
carbonic  acid  from  the  air,  and  replaces  it  with  oxygen ;  its  respi- 
ration takes  place  just  as  we  stated  when  speaking  of  this  physio- 
logical function  in  the  green-colo\ired  portion  of  vegetables. 
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We  will  now  follow  the  series  of  phenomena  presented  to  the 
observer  by  the  germination  of  a  seed. 

The  first  apparent  effect  of  germination  is  the  swelling  of  the 
seed,  and  the  softening  of  the  coverings  that  envelope  it.  If  fhe 
Kood  is  enclosed  in  albumen,  the  embryo,  which  is  in  contact  with 
the  albumen,  either  over  its  whole  surface,  or  the  greater  part  of 
it,  absorbs  the  nutritive  matters  which  it  contains,  and  increases 
in  size  in  the  same  proportion  as  the  albimien  gets  less,  being 
developed  at  the  expense  of  the  substance  stored  up  for  thia  end 
by  a  pro\4dent  nature.  If  the  seed  is  destitute  of  albumen,  and 
the  embr>'o  ut  the  time  of  dissemination  fills  up  the  whole  cavity 
of  the  seed,  then  the  cotyledons — which  are  farinaceous  in  the  Pea, 
or  fleshy  in  the  Nut  or  Cole-seed — ^which  form  the  greater  portion  of 
the  embryonic  moss,  will  perform  the  part  of  albumen,  as  regards 
the  n^st  of  the  embryo.    Fig.  283  represents  the  first  effort  of 

germination  in  the  Bean,  a  plant 
not  provided  with  albumen. 

It  was  long  a  mystery  how 
the  starch  of  which  the  albumen 
of  Wheat  is  almost  entirely  con- 
stituted, can  be  absorbed  by  the 
young  embryo,  since  the  radicles 
of  plants  absorb  soluble  matters 
only,  and  starch  is  completely 
insoluble  in  cold  water.  But 
the  interesting  discovery  has  been 
lately  made,  that  the  insoluble 
starch  becomes  soluble  under  the 
influence  of  an  energetic  agents 
which  is  developed  near  the  germs  at  the  time  of  the  seed  ger- 
minating ;  this  dissolving  agent  has  received  the  name  of  diastase. 
The  starchy  matter  transformed  by  diastase  into  a  soluble  sub- 
stance, bears  the  name  of  destrin.  Dcstrin  is  modified  in  its  turn 
under  the  influence  of  diastase,  and  becomes  sugar.  We  shall 
be  right,  then,  in  saying,  that  the  first  nourishment  of  the  young 
plant  is  sugared  water. 

Efforts  have  been  made  to  discover  if  a  grain  of  starch,  while 
being  transformed  into  destrin,  shows  any  visible  trace  of  so  com- 
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plete  a  molecular  change ;  whether  it  disappeared  suddenly  under 
the  action  of  diastase,  or  is  only  gradually  changed  into  a  some- 
what similar  substance, 
80  that  one  could  follow 
out  with  the  microscope  all 
the  phases  of  this  change. 
It  has  been  proved  that  this 
ehange  is  only  brought 
about  by  successive  steps, 
and  we  are  enabled  to  follow 
the  progress  of  this  altera- 
tion in  the  germination  .of 
several  plants. 

To  return  to  the  evolu- 
tion of  the  embryo.  How- 
ever thus  nourished  and 
strengthened,  either  at  the 
expense  of  the  albumen,  or 
of  its  own  cotyledons,  the 
embryo  quickly  presses  the 
integuments  covering  it  on 
all  sides,  which,  in  the  end, 
are  broken,  thus  giving  it  a  passage  through.  This  rupture 
takes  place  sometimes  in  an  irregular  manner,  as  in  the  Spanish 


Fig.  284. — Qenninatiun  of  the  bpaniah  Bean. 


Fig.  2B5.— Germinating  of  the  ^ugar  Cane. 

and  other  Beans  (Fig.  284)  ;  sometimes  in  a  very  regular 
manner^  as  in  the  Virginian  Spider-wort,  the  Date,  and  the 
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Flowering  Cane.  In  the  last  case  the  embryo  appears  outside, 
through  an  opening  very  regularly  cut  out  in  the  integument 
covering  the  seed.  This  opening  is  hidden  at  first  by  a  sort  of 
disc,  or  lid,  which  the  little  root  of  the  embryo  lifts  up  in  order 
to  make  its  way  out  and  bury  itself  in  the  ground. 

Fig.  285  shows 
the  successive  stages 
through  which  a  ger- 
minating seed  of  the 
Sugar  Cane  passes. 
The  little  lid  is  lifted 
up  and  cast  aside  (1) ; 
the  cotyledon  is  deye- 
loped,  elongated  hori- 
zontally, and  the  radi- 
cle pushes  out  (2); 
the  radicle  is  some- 
times pointed  to  the 
ground  (3) ;  the  gem- 
mule,  or  bud,  sallies 
out  from  the  opening 
of  the  cotyledon,  which 
is  transformed  into  a 
sheath  (4) ;  the  radicle 
is  increased  in  size, 
and  the  rudiment  of 
the  stalklet  appears 
(5) ;  the  stalklet  is 
formed  (6).  The  seeds 
of  most  of  the  monooo- 
tyledonous  plants  are 
provided  with  albu- 
men, and  at  the  time 
of  germination  tho  cotyledonous  limb  remains  shut  up  in  the 
seed,  as  we  see  in  the  Palms,  Flowering  Cone,  and  Yirginian 
Spider-wort. 


Fig.         Geniiitiution  of  u  »oed  witliuut  olbuuieu,  ithuwing  the 
Cotyledons  which  riira  oo  the  stem. 


PART  11. 


CLASSIFICATION  OF  PLANTS. 

BvEBT  plant  which  grows  on  the  surface  of  the  earth  or  in  the 
wmters  constitutes  a  distinct  individuality.  The  careful  examina- 
tion and  comparison  of  a  certain  number  of  these  individuals 
oi  the  Vegetable  World  will  lead  to  the  admission  that  many  are 
quite  identical  in  some  of  their  characteristics,  while  others 
poosesB  no  character  in  common.  Examine  the  individual  plants, 
for  instance,  which  compose  a  field  of  oats ;  in  each  the  root,  the 
stem,  the  flowers,  the  fruit,  present  the  same  identical  characters. 
The  seed  of  any  one  whatever  of  these  plants  will  yield  other 
plants  like  those  of  the  field.  Every  individual  in  the  field  belongs 
to  the  same  species — ^to  the  species  Avena. 

The  species,  then,  is  a  collection  of  all  the  individuals  which 
reeemble  each  other,  and  which  will  reproduce  other  individuals 
like  themselves. 

These  species  may  present,  as  the  result  of  diverse  influences, 
such  as  change  of  climate  or  cultivation,  difierenccs  more  or  less 
marked — tendencies  more  or  less  tenacious  in  resisting  cflbrts  to 
withdraw  them  from  the  original  type.  To  these,  according  to  theii 
importance,  botanists  give  the  name  of  varieties  and  sub-varieties. 
The  Wheat-plant,  the  Vine,  the  Pear,  the  Apple,  and  most  of  our 
cultivated  legumes,  all  yield,  imder  the  influence  of  culture  extend- 
ing over  a  long  series  of  years,  plants  altogether  diflerent  from  the 
original  in  their  exterior;  but  they  preserve,  one  and  all,  the 
enential  characters  of  the  species.  They  are  varieties  of  the 
Wheat-plant,  of  the  Vine,  of  the  Pear,  of  the  Apple. 

The  assemblage  of  a  certain  number  of  distinct  species  present- 
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ing  the  same  general  characteristics,  the  same  dispofiitioii  of 
organs,  the  same  structure  of  flower  and  fruit,  constitute  a  group  to 
which  the  name  of  genus  is  applied.  Rosa  Canina^  R,  VilloM, 
and  R.  Sabini  are  three  different  species  of  the  same  group — the 
genus  Rosa,  The  words  oaky  poplar j  barley^  are  collectiye  com- 
mon names,  which  served,  long  before  Natural  Science  existed, 
to  designate  a  certain  group  of  plants.  These  are  true  generic 
names  of  popular  creation,  which  botanists  have  accepted  because 
they  were  the  result  of  exact  observation.  "  A  man  of  observant 
eye  and  quick  intelligence,"  says  Pyramus  de  Gandolle,  **  would 
observe  certain  groups  in  the  vegetable  kingdom  which  we  call 
genera,  before  discerning  the  species." 

The  germs  of  Botanical  Science  are  to  be  sought  for  in  the 
rudimentary  state  in  very  remote  antiquity.  In  the  sacred  writ- 
ings we  meet  with  constant  allusions  to  the  vegetable  world.  The 
cultivators  of  the  science  among  the  early  Greeks  and  Bomuuis 
were  not  Botanists,  but  RhizotonuB,  or  root-cutters,  sinoe  they 
directed  their  attention  to  the  roots  in  search  of  medicinal  propel^ 
ties.  Aristotle  of  Stagira,  who  lived  four  hundred  years  befim 
our  era,  may  be  regarded  as  the  foimder  of  botany ;  Mithridatei^ 
several  Greek  kings,  and  the  younger  Juba,  King  of  Maaritania, 
were  among  its  cultivators.  They  established  Botanic  GbrdeBB, 
some  probably  from  love  of  the  science,  others  of  them  in  order 
to  cultivate  the  deadly  plants  from  which  poisonous  juices  were 
obtained.  Nicander  of  Colophon,  Cato,  Varro  Colimiella,  Virgil, 
Pedacius,  Diascorides  of  Silicia,  and  lastly,  the  elder  Pliny,  all 
dwell  upon  the  wonders  of  vegetation ;  and  war,  notwithstanding 
its  desolating  tendencies,  was  made  to  promote  the  interests  of 
science. 

To  the  Arabians  of  the  twelfth  century  we  are  next  indebted  for 
our  knowledge  of  botany.  After  them  the  darkness  of  the  Middle 
Ages  set  in,  and  it  is  only  since  the  illustrious  Venetian,  Marco  Polo, 
came  to  examine  and  describe  the  wonders  of  the  East,  that  the 
darkness  has  been  dispelled.  He  examined  the  treasures  of  Asia  and 
the  East  Coast  of  Africa,  described  many  plants  of  India  and  the 
Indian  Ocean,  and  from  his  day  to  the  present  our  knowledge  of 
the  names  of  plants,  as  well  as  of  their  structure  and  physiology, 
has  been  continually  on  the  increase. 


OLABBWICATIOI^  OF  PLANTS- 

scieooe  of  botany,  aa  now  understood,  cannot  be  held,  bow- 
ever,  to  date  farther  back  than  two  centuries.  In  the  year  1082 
Nebemkb  Grew,  the  Secretary  to  the  Sc^ciety  of  London,  after- 
wardi  the  Royal  Society,  published  his  Anatomy  of  Plants,"  A 
years  later  the  French  botanist  Toiimefort,  then  Professor  of 
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at  the  Jardin  des  Plants^  published  his     Elements  of 
^  '  being  the  first  attempt  to  define  the  exact  limits  of 
enera  in  vegetables*    Most  of  the  genera  established  by  Tourae- 
remain,  proving  the  correctness  of  the  formula  from  which  he 
luced  their  common  characters.   Toumefort  succeeded  to  a  large 
ctent  in  unru veiling  the  chaos  into  which  the  science  of  botany 
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had  been  plunged  firom  the  days  of  Theophrafltns  and  Diosoorides. 
Separating  genera  and  species  according  to  their  characteristiob, 
he  described  no  less  than  698  genera,  and  6,146  species.  He 
announced,  at  the  same  time,  a  system  for  the  classification  of 
plants,  eminently  attractive,  especially  if  we  connect  it  with  the 
times  in  which  it  appeared.  The  French  botanist  directed  the 
attention  of  observers,  probably  for  the  first  time,  to  those  parte 
of  plants  most  likely  to  excite  admiration,  namely,  the  di£Ebrent 
forms  of  the  corolla. 

In  selecting  the  form  of  the  Corolla  as  the  basis  of  his  classifi- 
cation, Toumefort  has,  perhaps,  contributed  more  to  the  progress 
of  botany  than  any  other  mvant  of  any  age.  The  task  of  instruc- 
tion was  rendered  a  pleasure  by  thus  taking,  as  a  subject  of  scien- 
tific inquiry,  the  most  attractive  part  of  the  plant.  He  soon 
made  adepts  of  those  who  had  hitherto  only  contemplated  flowers 
as  the  source  of  an  agreeable  sensation. 

Toumefort  first  established  two  grand  divisions  of  the  vegetable 
world,  Herbdceou^  Plants  and  Trees.  The  flowers  of  herbaoeoos 
plants  are  furnished,  or  not,  with  a  corolla ;  they  are  simple  or 
compound;  the  corolla  is  Monopetalous  or  Polypetalaus ;  it  is 
regular  or  irregular.  Such  were  some  of  the  considerations  on 
which  Toumefort  founded  his  classification  of  herbaceous  vege- 
tables. 

As  to  trees,  their  flower  is  provided  with  a  corolla,  or  it  is  not ; 
that  is  to  say,  it  is  Apetalous  or  Petalous,  The  apetalous  trees  have 
the  flowers  disposed  in  catkins,  or  they  have  not ;  the  petalous 
trees  have  the  corolla  regular  or  irregular. 

Arranged  and  tabulated,  according  to  the  system  of  Toumefort, 
the  vegetable  world  will  stand  as  follows : — 

Flower-bearinq  Trees. 

Anotaloufl  f  ^^KTALOus  plants,  properly  so  caUed. 

*^   Amentacr£. 

f  Monopetalous  Monopetalous. 

Petalous.    i  T>«i^„4.„i«„.  f  regular  .    .  Rosacea. 

jPolypetalous  ,  Papilionageje. 

Trees,  then,  form  five  classes. 

In  the  class  of  Apetalous  plants  are  ranged  the  Box-tree  and 
the  Pistachio ;  in  the  class  of  Amentacece  are  the  Oak,  the  Walnut- 
tree,  and  the  Willows. 
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The  Lilies,  the  Elder,  and  the  Catalpa  of  India  belong  to  the 
Mom^etalous  diYiBion;  the  Apple,  the  Pear,  and  the  Cherry  to 
the  Hasacea  ;  the  Acacia,  the  Laburnum,  to  the  PapilionaceoB. 

The  herbaceous  flowering  plants  without  corolla  are  subdivided 
into  three  classes :  (1)  plants  provided  with  stamens ;  (2)  flowerless 
plants  provided  with  seeds ;  (3)  plants  in  which  the  flowers  and 
fruits  are  not  apparent.  Wheat,  Barley,  and  Rice  belong  to 
apetalous  herbaceous  plants,  with  stamens ;  the  Ferns  and  Lichens 
to  flowerless  apetalous  herbaceous  plants,  provided  with  fruits ;  and 
the  Mosses  and  Mushrooms  to  apetalous  herbaceous  plants  without 
flowers  and  having  no  apparent  fruit. 

Toumefort  formed  fourteen  classes  of  flowering  herbaceous  plants 
provided  with  a  corolla.  The  first  twelve  classes  include  the  herba- 
ceous plants  with  isolated  and  distinct  flowers ;  the  three  others 
include  the  flowering  herbs,  which  constitute  the  compositecB, 
namely,  the  Floscular,  or  flowers  with  funnel-shaped  petals ;  the 
semi-floscular  and  the  radiating  plants,  such  as  the  Sunflower  and 
the  Daisies. 

The  following  is  a  tabular  arrangement  of  simple-flowering  her- 
baceous plants,  according  to  the  grouping  of  Toumefort : — 

_rr.^.  T>     1  /  Campaniform  ....  Campanula. 

With  ]         Regular         \  infundiLlifonn   .    .    .  TobaVco. 

Monopetalous    \        _        .  ( Personate  or  masked  .    .  Snap  Dragon. 

corolla.         1^       Irregular        |    Salvia. 

(  Cruciform   Stock  Gilliflower. 

Rosaceous   The  Rose. 

Regular        \  UmMiiferous  ....  Angelica. 

I  Caryophyllus  ....  Pink. 

\^  Liliaceous   Lily. 

_.        ,  I  Papilionaceous.    .    .    .  Pea. 

Irregular        \A,wmalous   Violet. 

In  addition,  Toumefort  has  subdivided  each  class  into  sections, 
more  or  less  considerable,  based  upon  its  composition,  upon  the 
consistence  of  its  fruit,  and  upon  some  particular  modifications 
of  the  form  of  the  corolla. 

Such  is  the  first  known  system  for  the  classification  of  plants. 
This  scientific  conception  met  with  great  favour  among  his  con- 
temporaries on  account  of  its  simplicity.  Nevertheless,  in  its  appli- 
cation this  system  presented  many  difficulties.  The  form  of  the 
corolla  is  not  always  so  exactly  appreciable  that  the  class  to  which 
the  plant  belongs  can  be  settled  from  that  character  alone.  But  the 


Polypetalous 
corolla. 
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gravest  defect  of  the  Bystem  is,  that  by  it  the  vegetablo  world  is 
divided  into  two  classea,  namely,  Herbaceoas  Plants  and  Tree*— o 
diviBion  which  haa  no  existence  in  nature.  The  division  destroys 
the  natnral  analogies,  for  the  size  of  a  plant  has  no  bearing  upofl 
ita  organisation  and  structure.  In  conclusion,  the  continuaUj 
increasing  number  of  new  species  which  were  imknowii  ia 
Toumefort's  time,  test,  in  the  strongest  manner,  the  defects  of  hJi 
system  of  distribution.  The  greater  number  of  vegetable  species 
discovered  since  Toumefort's  time  could  not  be  placed  in  eith^  of 
his  classes.  This  defect  soon  became  very  apparent,  and  tin 
system  fell  by  degrees  out  of  favour  with  botanists  even  among 
his  own  countrymen,  with  whom  it  had  found  most  favour. 

In  England  the  study  of  plants  had  taken  a  more  pbiloscphical 
direction.  About  the  middle  of  the  seventeenth  century  the  micro- 
Bcope  was  first  applied  to  the  study  of  the  organs  of  plants^  and  th^ 
spiral  vessel  was  detected  by  Henshaw,  and  shortly  afterwards  the 
cellular  tissues  were  examined  by  Hooke.  These  discoveries  wew 
foDowed  by  the  publication  of  two  works  on  the  Physiology  of  Plantft 
by  Malpighi  and  Grew*  They  examined  the  various  forrn^  of  ceUokr 
tissues  and  intercellular  passages  in  their  minutest  details^  and  with 
an  exactness  which  causes  their  works  still  to  be  recognised  as  the 
groundwork  of  all  physiological  botany.  The  real  nature  of  the 
sexual  organs  in  plants  was  demonstrated  by  Grew ;  the  important 
difibrence  between  seeds  with  one  and  those  with  two  eotyledcaii 
was  first  pointed  out  by  bim.  Clear  and  distinct  ideas  of  the  cauies 
of  vegetable  phenomena  were  gradually  developed,  and  a  solid 
foundation  laid  on  which  the  best  theories  of  vegetation  have  been 
formed  by  subsequent  botanists* 

About  the  time  when  Toumefort  was  engaged  in  arranging  his 
system  of  plants,  and  when  Grew  had  completed  bis  microscopical 
obser\*ations,  John  Ray  appeared,  driven  from  his  collegiate  employ- 
menta  at  Oxford  by  differences  of  opinion  with  the  nding  powers. 
He  sought  and  found  cons4:>lation  in  the  study  of  natural  history,  to 
which  he  was  naturally  attached,  and  for  which  his  natural  powers 
of  observation,  capacious  mind,  and  extensive  learning,  so  highly 
((ualihed  him.  Profiting  by  the  discoveries  of  Grew  and  other 
vegetable  anatomists,  in  1686  be  published  the  first  volume  of  his 
**  Htstoria  Piantarum,"  in  which  are  embodied  all  the  fact^  con- 
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Tiectod  witli  the  stracture  and  organs  of  plants,  with  an  exposition 
«f  the  philosophy  of  classification,  the  merits  of  which  are  better 
appreciated  now  than  they  were  in  his  own  days. 

Bay  was  carefiil  to  guard  his  readers  against  the  supposition 
that  classification  was  other  than  a  means  of  identification.  He 
•rgned  that  there  was  no  line  of  demarcation  in  nature  between 
cue  group  or  order,  or  even  genera,  and  another,  or  that  any  system 
eould  be  perfect  "  What,  indeed,  I  said  before,  I  now  repeat  and 
insist  on,"  he  says,  that  a  system  is  not  to  be  expected  from 
me,  which  shall  be  in  every  respect  perfect  and  complete  in  all  its 
parts ;  which  shall  so  distribute  plants  into  genera  that  every 
qwcies  shall  be  included,  not  one,  hitherto  anomalous  and  excep- 
tional, being  omitted;  and  which  shall  so  mark  out  every  genus  by 
its  peculiar  indications  and  characteristics,  that  no  species  shall  be 
feimd  of  uncertain  family,  so  to  speak,  and  referable  to  many 
genera.  Nor  by  the  very  nature  of  things  could  this  happen. 
For  nature  (as  is  sometimes  said)  makes  no  leaps,  passing  from 
one  extreme  to  the  other,  but  takes  a  middle  course,  between  the 
highest  and  the  lowest,  producing  a  certain  order  of  things  of  a 
neutral  and  ambiguous  character,  partaking  of  the  qualities  of  the 
objects  which  most  resemble  them  on  either  side,  as  if  to  connect 
them,  leaving  it  sometimes  doubtful  to  which  of  the  two  they 
belong.  Besides,  Nature  objects  to  be  coerced  by  the  narrowness 
of  any  system  ;  and  as  if  to  show  that  her  liberty  and  independence 
is  perfect,  she  is  in  the  habit,  in  every  part  of  creation,  of  pro- 
ducing singular  and  anomalous  species,  which  form  exceptions  to 
the  general  rule." 

While  he  thus  enimierated  the  true  principles  of  classification, 
Ray  also  laid  the  foundations  of  the  inductive  system,  which  has 
since  distinguished  the  English  school  of  Botany.  lie  separated 
flowerless  from  flowering  plants,  and  he  divided  them  again  into 
Monocotyledonous  and  Dicotyledonous  plants. 

Forty  years  after  the  publication  of  Toumefort's  system,  and 
while  Ray  was  yet  pursuing  his  philosophical  investigations,  the 
Linnaean  system  appeared.  This  new  mode  of  distributing  vege- 
table species  was  hailed  with  admiration.  Its  author,  Charles  von 
Linnffius,  reigned  supreme  and  without  a  rival  till  the  end  of  the 
eighteenth  century,  and  even  in  our  days  his  partisans  arc  neither 
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few  nor  powerless.  In  Germany,  for  instance,  more  than  one  Book 
of  Character  has  for  its  foundation  the  system  of  LinnsBus^  and 
many  school-gardens  are  arranged  after  his  classification. 

The  system  of  LinnsDus  rests  upon  the  consideration  of  the 
organs  of  fecundation — organs  almost  overlooked  until  then,  but 
whose  physiological  functions  have  since  been  ably  demonstrated. 
He  introduced  at  the  same  time  a  salutary  and  much-wanted 
reform  into  botanical  language  and  nomenclature,  defining  most 
rigorously  the  terms  used  to  express  the  various  modifications 
and  characteristics  of  the  organs,  and  reducing  the  name  of  each 
plant  to  two  words,  the  first,  substantive,  designating  the  genera, 
the  second,  adjective^  designating  a  species  of  the  genera.  Before 
LinnsDus,  in  fact,  it  was  necessary  to  follow  the  name  of  the  genera 
through  a  whole  phrase  in  order  to  characterise  the  species.  As 
the  number  of  species  increased,  the  lengthened  phrases  were  lost 
to  view.  It  was  like  the  confusion  which  would  arise  in  society  i( 
in  place  of  using  the  family  name  and  surname,  we  were  to  sup- 
press the  baptismal  name,  and  substitute  for  it  an  enumeration  of 
many  qualities  distinctive  of  the  individual ;  as  if,  for  example,  in 
place  of  saying  Pierre  Durand  or  Louis  Durand,  we  said  Durand 
the  great  sportsman,  or  any  other  phraseology  applicable  to  the 
qualities  of  the  individual.  The  Linnaoan  or  binary  nomenclature, 
then,  is  one  of  the  great  titles  to  that  glory  which  has  been  awarded 
to  its  immortal  author.  In  the  outline  of  the  Linnsean  system  it 
has  been  found  possible  to  describe  all  plants  discovered  since  his 
time — an  irrefragable  proof  of  the  great  merits  of  this  artificial 
classification  of  species. 

At  first  LinnaDus  divided  all  known  vegetables  into  two  great 
groups :  those  in  which  the  stamens  and  pistils  are  visible,  which 
he  called  Pkanerogames ;  and  those  in  which  these  organs  are 
hidden,  which  he  called  Cryptogames.  These  last  form  only  a 
single  class,  namely,  the  twenty-fourth  of  his  system. 

Among  the  plants  whose  assemblage  constituted  the  twenty- 
three  classes,  one  portion  have  Iiermaphrodite  fiowers ;  the  others 
are  unisexual. 

Plants  with  true  sexual  flowers  have  the  male  and  female  organs 
brought  together  on  the  same  plant.  They  have  a  united  habi- 
tation ;  they  are  monace<mSy  as  the  name  of  the  class  to  which 
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Oak,  the  Box*tree»  Maize,  and  Castor  Oil-plant  belongs  indi- 
They  are  mondcmm^  and  form  the  twenty-firat  of  the  Linn^n 

The  male  and  lemnle  flowers  are  found  upon  two  distinct  indi- 
viduala.    There  ia  a  duality  of  habitation^  as  the  name  of  the  olaafl 


to  which  Mereurialhy  the  Date,  and  the  Willow  belongs  tndicatet. 


This  m  the  class  IHmcemf  and  the  twenty-second. 

A  class  which  ia  only  a  combimitioo  of  the  two  preceding  groups 
eludes  the  plants  which  present  upon  one  or  many  lodiFiduals 
'e,  fenmle^  and  hermaphrodite  flowers.    This  is  the  twenty* 
ifd  elaaa,  t^aid  to  be  Pobjgaimm^  on  which  we  find  ranged  the 
f  the  Pelitoiyj  and  the  Kettle- tree- 


202 


THE  VEGETABLE  WORLD. 


Plants  with  hermaphrodite  flowers  have  the  stamens  and  the 
pistils  borne  the  one  upon  the  other,  as  in  the  Orchidj(ice<B  and 
Ariatolochia  ;  they  form  the  twentieth,  or  Gynandrous  class.  Some- 
times the  organs  are  non-adherent  between  them,  in  which  case 
the  stamens  are  free.  Sometimes  they  are  adherent.  When  they 
are  free,  they  are  either  equal  among  themselves  or  imequal. 

If  the  stamens  are  equal,  their  number  determines  the  first 
twelve  classes  in  the  system.  The  twelfth  and  the  thirteenth 
classes  are  founded  upon  the  number  of  the  stamens  and  their 


mode  of  insertion. 

One  Stamen  in  each  flower 
Two  Stamens  . 
Three  Stameps. 
Four  Stamens  . 
Five  Stamens  . 
Six  Stamens 
Seven  Stamens 
Eight  Stamens 
Nine  Stamens  . 
Ten  Stamens  . 
Eleven  to  Nineteen  Stamens 
Twenty  Sta-  [  upon  the 
mens     or  I    Calyx  y 
more,  in-  j  upon    the  ) 
( receptacle,  j 


The  following  are  the  classes : — 

LiNNJBAN  ClASSIPICATION. 

1st  class.  MoNAKiDKiA  (Hippuris,  Cannffi). 

2nd  class.  Diandria  (Jasmin,  lilac). 

3rd  class.  Triandra  (Wheat,  Barley,  Iris). 

4th  class.  Tetrandria  (Madder  root.  Joint  Grass). 

5th  class.  Pbntandria  (Borage,  Hemlock). 

6th  class.  Hexandria  (Lily  of  the  Valley,  lily). 

7tK  class.  Heptandria  (Horse  Chesnut). 

8th  class.  OcTANDRiA  (Heaths). 

9th  class.  Enneandria  (Laurel). 

10th  class.  Dbgandria  (Pink,  Lychnis). 

11th  class.  DoDECANDRiA  (Purplc  Willow). 

IcosANDRiA  (Myrtle,  Rose). 


12th  class. 
13th  class. 


PoLTANDRiA  (Anemouo,  Poppy), 


sorted 

LinnsBus  founded  two  other  classes  upon  the  inequality  of  their 
free  stamens,  the  Didynamia  (fourteenth  class),  which  com- 
prises Thyme,  Lavender,  Foxglove,  and  Figwort,  plants  having 
four  stamens,  of  which  two  are  short  and  two  long.  The  Tetra^ 
dynamiay  which  comprises  the  Gilliflower,  Cress,  and  Cabbage, 
have  six  stamens,  of  which  four  are  larger  than  the  others. 
When  the  stamens  are  adherent,  the  adhiscence  has  place  either  at 
their  anthers  or  filaments.  Plants  which  adhere  to  the  anthers, 
such  as  the  Com-centaury,  Dandelion,  and  Ox-eye,  belong  to 
the  nineteenth  class  {Syngenesia).  Those  which  unite  to  the- 
filaments  form  three  classes,  the  Monadelphia  (sixteenth),  in 
which  all  the  filaments  are  united  in  one  body,  as  in  the 
Mallow ;  the  Diadelphia  (seventeenth),  in  which  the  filaments 
are  united  in  two  bodies,  as  in  the  Pea  and  the  Bean;  the 
Polyadelphia  (eighteenth),  in  which  the  filaments  are  united  in 
several  bodies,  as  in  the  Orange. 
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Y  The  twenty-four  classes  being  thus  fixed,  Linnaeus,  after  some 
Muideration,  subdivided  each  of  them — the  thirteen  first  classes 
HDOOfding  to  the  number  of  their  styles  or  distinct  stigmata  ;  the 
Bburteenth  (Didynamia)  by  the  disposition  of  their  seeds,  some- 
ifisotes  bare  (or  at  least  what  he  considered  as  such),  sometimes 
tekwed  in  a  pericarp ;  the  fifteenth  ( Tetradynamia)  according 
ito  the  form  of  the  fruit ;  the  sixteenth,  seventeenth,  eighteenth, 
'mA,  twentieth  according  to  the  absolute  number  of  their  stamens ; 
^Ae  two  following  from  the  absolute  number  of  their  stamens,  and 
irom  the  manner  of  their  adherence;  the  twenty-third  class 
(Pofypamia),  from  the  distribution  of  the  hermaphrodite  and 
misexual  flowers  upon  the  same  plant,  or  upon  two  or  three 
diffident.  The  nineteenth  class  {Syngenesia)  is  divided  as  follows : — 

I.  Flowers  all  fertile,  hermaphroditic  {Polygamia  eqtialis)^  Goats- 
beardy  Lettuce,  Thistle. 

II.  Hermaphrodital  flowers,  fruitful  in  the  disks ;  female  flowers, 
fruitful  at  the  circumference  (Polygamia  super^ua),  Tansy,  Worm- 
WDod,  Ghroundsel. 

m.  Hermaphrodital  flowers,  fruitful  in  the  disk ;  neutral  flowers, 
sterile  at  the  circxmiference  {Polygamia  /rustranea),  Centaury,  Sun- 
flower. 

IV.  Hermaphrodital  flowers,  sterile  in  their  disks ;  female  flowers, 
fertile  at  the  circumference  (Polygamia  necessarea),  Marigold. 

V.  Flowers  provided  with  a  proper  and  clustered  calyx,  under  a 
common  calyx  (Polygamia  segregata) ;  separated  flowers  (Mono- 
fomia).  Lobelia,  Violet. 

This  classification  of  plants  has  received  the  name  of  the  artificial 
system,  because  it  groups  the  species  according  to  a  small  number, 
and  not  from  the  whole  of  their  characteristics ;  in  short,  it  rather 
permits  one  species  to  be  distinguished  from  another,  than  makes 
each  known  in  an  intimate  manner.  It  insists  much  upon  their 
differences,  little  upon  their  resemblances.  Between  species  thus 
oompared,  only  one  essential  analogy  may  exist.  The  Rush  takes 
|dace  beside  the  Barberry,  because  each  of  these  plants  have  six 
itamens  and  only  one  style.  The  Vine  is  ranged  beside  the  Peri- 
winkle, because  they  each  have  five  stamens  and  one  style.  The 
Carrot  is  allied  to  the  Gooseberry,  &c.  There  may  not  be  between  the 
plants  thus  compared  any  natural  bond,  any  essential  characteristic. 
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but  only  some  trace  of  resemblance  in  the  organisation,  which  may 
be  foimd  also  in  a  number  of  very  different  plants. 

Linnaeus  was  endowed  with  too  sound  a  judgment,  with  a 
tact  too  exquisite,  not  to  feel  the  defects  of  this  artificial  mode 
of  classification.  He  detected  by  the  force  of  his  genius  the 
existence  of  vegetable  groups  superior  to  genera,  and  connected 
them  by  a  large  number  of  characteristics.  He  called  this  group 
a  natural  order,  and  it  has  since  his  time  been  called  the 
"natural  family."  He  also  tried  to  distribute  plants  after  a 
natural  classification — ^that  is  to  say,  into  families.  After  the 
death,  and  during  the  life,  of  LinnsBus,  botanists  endeavoured 
to  discover  upon  what  principle  he  had  founded  his  natural 
orders — that  is  to  say,  they  sought  to  find  the  key  to  the  hidden 
principle  of  his  orders ;  but  no  one  has  succeeded.  Linnaeus 
himself  does  not  appear  to  have  had  very  fixed  views  on  the 
subject.  He  created  his  orders  by  a  sort  of  instinct  which  belongs 
only  to  the  man  of  genius;  by  that  kind  of  semi-divination  which 
the  man  of  learning  acquires  who  possesses  vast  and  profound 
knowledge  of  the  objects  which  he  passes  his  life  in  observing. 

Linnaeus  created  his  natural  orders,  then,  without  any  well- 
premeditated  plan,  and  without  having  compared  any  well-defined 
assemblage  of  organs  ;  this  is  sufficiently  proved  by  the  following 
conversation  with  one  of  his  pupils  named  Giseke,  which  has  been 
preserved,  and  which  we  consider  sufficiently  interesting  to  repeat 
here,  leaving  the  interlocutors  to  speak  each  for  himself : — 

L1NNJEU8.  Do  you  think,  1117  dear  Giseke,  you  are  able  to  give  the  characters  of 
any  one  of  my  orders  P 

GiSBKS.  Tes,  without  doubt ;  for  example,  that  of  the  imibellifera. 
L1NNJEU8.  Well,  what  of  it  P 

G18EKE.  Just  this,  to  be  umbelliferous  it  must  bear  flowers  disposed  in  an  umbelle. 

LiNNJEus.  Very  good ;  but  you  will  readily  recollect  some  plants  whose  flowers 
form  an  umbelle  which  nevertheless  do  not  belong  to  the  order  P 

Giseke.  That  is  true,  I  recollect  some.   I  will  add  the  two  naked  seeds. 

LiNNiEus.  Then,  the  Echinophora  will  not  be  of  the  order,  for  it  has  only  one 
seed  in  the  centre  of  the  peduncle.  Neyertheless  it  is  an  umbelliferous  plant.  And 
where  do  you  place  the  Eryngium  $ 

Giseke.  Among  the  Agregata, 

LiNNJEUs.  Not  at  all ;  it  is  most  certainly  an  umbellifera,  for  it  has  an  involucre, 
five  stamens,  two  pistils.   What  then  shall  be  its  character  P 

GiSBKB.  Such  plants  ought  to  be  placed  at  the  end  of  an  order  where  they  may 
bridge  over  the  i>a8sage  from  one  to  another.  The  Eryngium  would  thus  connect 
the  Umbellifera  with  the  Aggregata. 

LiNNJEXTS.  Oh,  no,  that  is  quite  another  thing;  it  is  one  thing  to  know  the 
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r  bgtwtiflo,  MwQiertodetcribe  the  chftriotet>of  twogrotipa.  IknovHiean 
very  well,  &isd  b<>w  Uafi  OoemigliitolM  j<xiii0dto1^  Odo  of  our  lonncr  piqiOs, 

stmcneii  Fs^mux,  vho  i>  now  it  Si  Fetenbnrg,  ft  sMMt  induitriQttjt  pi^img  man^  wii 
qnttv  wild  upon  the  project  of  diacorepmig  tlie  Irey  to  my  orden.    He  Iftbc^ufed 
nesjly  thr«e  f  ears,  and  lent  me  bis  TBTingB.    I  oaiild  ordj  ktigh.    In  shoit,  I 
teU        cmt  iHn^,— if  I  pabliih  a  second  edition  of  mj  Ixigk,  I  nboU  giro  s  aeeond 
emagemeut  of  mj  orden. 

In  a  letter  to  the  same  botamat,  we  find  the  following  passage  : 

Tou  ask  me  for  the  characters  of  my  orders.    My  dear  Giaekei  I 

assure  you  that  I  know  not  how  to  give  thenL" 


i 


^^////// 

M.  Magnolp  Professor  of  Botany  to  the  School  of  Medlcme,  m 
hia  work  entitled  "  Frodromus  Historian  Generalia  Plantarum^'* 
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is  the  first  author  who  uses  the  happy  term  "  family  "  to  desig- 
nate natural  groups  of  vegetable  genera.  M.  Florens  speaks  of 
the  preface  to  this  little  book  of  a  hundred  pages  as  calculated  to 
immortalise  the  author,  as  in  it  was  first  solved  a  very  diffi- 
cult problem.  The  following  lines  are  taken  from  this  much 
admired  preface :  "  Having  examined  the  methods  most  in  use," 
says  Magnol,  "  and  found  that  of  Morison  insufficient  and  very 
defective,  and  that  of  Ray  much  too  difficult,  I  think  I  can  perceive 
in  plants  a  certain  affinity  between  them,  so  that  they  might  be 
ranged  in  divers  families,  as  we  class  animals.  This  apparent 
analogy  between  animals  and  plants  has  induced  me  to  arrange 
them  in  certain  families,  and,  as  it  appeared  to  me  impossible  to 
draw  the  characters  of  these  families  from  the  single  organ  of 
fructification,  I  have  selected  principally  the  most  noted  character- 
istics I  have  met  with,  such  as  the  root,  the  stem,  the  flower,  the 
seeds.  There  is  also  found  among  plants  a  certain  similittide, 
a  certain  affinity,  as  it  were,  which  does  not  exist  in  any  of  the 
parts  considered  separately,  but  only  as  a  whole.  I  have  no 
doubt,  for  instance,  but  that  the  characters  of  families  might  be 
taken  from  the  first  leaf  of  the  germ  as  it  issued  from  the  seed. 
I  have  followed  the  order  that  protects  the  parts  of  plants  in 
which  are  found  the  principal  and  distinctive  family  marks,  but 
without  limiting  myself  to  any  one  single  part ;  for  I  have  often 
considered  many  of  them  together." 

Magnol  established  seventy-six  families,  but  without  giving 
their  characters.  His  principles  of  classification  are  vague  and 
imcertain ;  they  only  serve  to  announce  the  dawn  of  a  new  day 
which  was  soon  to  rise  on  the  science.  The  few  lines  which  we 
have  quoted  from  the  preface  of  the  ^'Prodromus"  reveals,  as 
through  a  fog,  the  mere  idea  of  a  natural  system.  It  is  Bernard  de 
Jussieu,  Demonstrator  of  Botany  in  the  Jardin  des  Plants  at  Paris, 
to  whom  belongs  the  glory  of  working  out  the  true  natural  system 
which  was  first  established  in  principle  by  Ray,  although  it  does 
not  appear  that  Jussieu  was  acquainted  with  the  works  of  the 
English  philosopher. 

Bernard  de  Jussieu,  as  his  nephew  Laurent  de  Jussieu  tells  us, 
regarded  botany,  not  as  a  science  of  memory  or  nomenclature,  but 
as  a  science  of  combination,  founded  on  a  profound  knowledge  of 
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the  ctarai)  tern  tics  of  eacb  plant.  He  would  every  day  get 
together  the  materialB  out  of  which  he  had  to  form  his  natural 
ordersi  which  he  regarded  as  the  "  philosopher'a  stone"  of  botanists, 
He  deferred  the  publication  of  his  first  Essay  in  his  z^l  and  desire 
to  perfect  his  work.    He  wrote  little,  but  observed  much,  and  the 


Fig.  ^.H-04rnvd  da  JumIbu, 


fruits  of  hia  labour  would  perhaps  have  been  lost  to  science  but 
for  a  favourable  circumstance  which  obliged  him  to  give  his 
method  of  arrangement  of  plants  to  the  world.  Louis  XIY. 
having  seen  the  gardens  of  Saint  Germains,  in  which  the 
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Marshal  Duke  de  Noailles  cultivated  exotic  trees  and  shrubsr, 
formed  the  design  of  creating  a  School  of  Botany  at  Trianon. 
By  the  advice  of  Lemonnier,  chief  physician  to  the  Child  of  France, 
afterwards  King,  he  selected  Bernard  de  Jussieu  to  arrange  the 
gardens.  Thus  forced  to  adopt  some  mode  of  classification,  he 
thought  it  his  duty  to  substitute  his  new  method.  This  method 
consisted  in  having  a  tableau  raisanni  on  which  the  plants  were 
arranged  in  a  convenient  order  for  studying  them.  Science 
confined  to  such  narrow  limits  is,'  however,  very  fictitious,  and 
remote  from  a  natural  system^  which  consists  in  the  knowledge 
of  the  true  connection  of  phmts  and  their  organisation.  When 
a  man  has  so  combined  the  characteristics  of  plants,''  says  Laurent 
de  Jussieu,  ''that  he  can  in  one  species  unknown  determine  the 
existence  of  many  by  the  presence  of  a  single  character ;  when  he 
can  at  once  point  to  tiie  order  to  which  it  belongs;  when  he  has 
succeeded  in  destroying  the  prejudice  so  withering  to  Botany,  that 
it  is  only  a  science  of  memory  and  nomenclature ;  when  he  has, 
in  short,  foimded  a  aoience  of  combinations  which  ftimish  food  to 
the  mind  and  to  tlie  imagination,  that  man  may  surely  be  called 
the  creator,  or  at  Itsast  the  restorer,  of  science." 

''  Others  may  perhiips  have  extended  the  limits,  but  he  was  the 
first  to  show  the  way,  to  trace  the  method,  establish  the  principles. 
Jussieu  consigned  his  discoveries  to  no  book,  but  in  the  Gardens 
of  Trianon  the  mind  of  the  author  is  recognised.  In  examining 
the  characters,  he  remarked  that  some  were  more  general  than 
others,  and  these  furnished  the  first  division.  Having  appreciated 
and  appropriated  these,  he  next  recognised  that  the  germination 
of  the  seed  and  the  respective  disposition  of  the  sexual  organs  were 
the  two  principal  and  most  persistent  characteristics.  He  adopted 
them,  and  made  them  the  basis  of  the  arrangement  which  he 
established  at  Trianon  in  1759." 

Four  years  later,  another  French  botanist,  Michel  Adanson,  a 
naturalist,  remarkable  for  the  originality  of  his  views  and  the 
extent  of  his  conceptions,  published  quite  a  book  upon  the  families 
of  plants.  He  proposed  a  particular  course  for  arriving  at  the 
true  natural  method.  But  what  was  that  course  P  He  proposed 
classing  all  the  plants  known  according  to  a  great  nimiber  of 
artificial  systems,  and  after  considering  them  from  all  possible 
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points  of  Tiew ;  he  proposed  to  orrange  in  the  same  group  those 
plantd  which  were  claeacxl  as  oUioa  m  the  greatest  nvimber  of  systeiDi. 
In  this  maanex'  Adanaon  ereutcd  Bixty-five  aitificial  systems, 
and  by  their  comparison,  he  formed  them  into  fifty- eight  families. 
He  wm  the  first  to  truce  the  precise  characters  and  details  of  all 
theee  families ;  his  work  in  this  respect  is  far  superior  to  those 


of  his  pred©ce8^rs.  Nevertheless  if  Michel  Adanson  was  right 
in  emplo^^ng  all  their  characteristicB  in  claBsIfyiBg  these  plants, 
he  was  wrong,  on  the  other  hand,  in  giving  the  same  importance 
to  all.    He  reckoned  up  the  characters  without  considering  that 
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they  were  not  all  of  equal  value.  The  results  of  his  calculations 
were  firequently  found  to  be  false,  as  would  inevitably  happen  with 
any  sum  where  no  regard  was  paid  to  the  quality  of  the  metal, 
but  only  to  the  shape  and  volume  of  the  coin. 

The  year  1789  was  the  date  of  the  true  creation  of  natural 
families  among  vegetables.  It  was  about  this  time  that  Laurent 
de  Jussieu  published  his  celebrated  "  Genera  Plantarum,"  which 
raised  the  science  of  botany,  and  marked  a  new  era,  not  only  in 
vegetable  science,  but  in  the  classification  of  animals. 

The  catalogues  of  the  Gardens  of  the  Trianon,  prepared  by  Ber- 
nard de  Jussieu,  and  the  conversations  of  the  latter  with  his  nephew, 
were  the  primitive  spark  whence  the  latter  drew  his  inspiration. 
We  shall,  however,  leave  his  grandson,  Adrien  de  Jussieu,  to  state 
the  true  basis  of  the  Natural  System,  and  the  considerations  which 
guided  his  relation.  "Like  Adanson,"  says  Adrien,  "Antoine- 
Laurent  de  Jussieu  admits  that  the  examination  of  aU  parts  of  a 
plant  is  necessary  in  order  to  its  classification  ;  but  in  pursuing  this 
examination  it  is  not  sought  to  deduce  theoretically  the  combina- 
tion of  the  genera ;  thus  in  grouping  them  into  families,  he  imitated 
the  proceedings  followed  in  the  formation  of  the  genera  themselves. 
The  botanist,  struck  by  the  complete  and  constant  resemblance  of 
certain  individual  plants,  formed  them  into  species ;  then,  observing 
a  resemblance  equally  constant,  but  much  less  perfect,  he  formed 
them  into  genera.  The  characters,  which  might  vary  even  in  the 
same  species,  ought  to  depend  on  causes  exterior  to  the  plant,  and 
not  on  the  plant  itself :  for  example,  its  size,  consistence,  certain 
modifications  of  form  and  colour,  which  we  see  change  with  the 
sun,  the  climate,  and  imder  other  influences  purely  circumstantial. 
The  specific  characters,  on  the  contrary,  those  especially  which 
every  individual  should  possess,  as  belonging  to  certain  species, 
whatever  be  the  circumstances  in  which  they  are  found,  ought  to 
hold  to  the  nature  of  the  plant.  Among  these  characters  some  are 
more  important  than  others,  and  less  subject  to  variation.  Finding 
these  characters  in  a  certain  number  of  species  marks  what  consti- 
tutes a  genus.  These  would,  from  their  general  nature,  have 
more  value  than  the  specific,  as  the  specific  is  of  more  value  than 
the  individual  characteristics. 

"  But  how  are  we  to  discover  and  estimate  these  different  values  P 
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Nature  herself  indicates  to  the  observer  the  species  and  many  of 
the  genera,  by  the  features  of  resembhmce  with  which  she  marks 
certain  vegetables.  All  botanists  are  nearly  agreed  up  to  this  point ; 
although  they  separate  further  on  to  follow  each  a  diflterent  road. 
Nevertiieless,  there  are  many  great  groups  of  vegetables  connected 
together  by  features  so  strong  in  their  resemblance  that  it  could 
scarcely  escape  observation  ;^  it  requires  no  botanist  to  recognise 
them.  Besides  these  features  common  to  all  the  species  constituting 
one  of  these  groups,  there  are  others  which  are  only  common  to  a  cer- 
tain number  of  them,  so  that  it  may  be  subdivided  again  by  a  great 
number  of  secondary  groups.  These  had  been  recognised  as  genera 
by  botanists.  We  had  already,  then,  some  collections  of  genera 
evidently  possessing  more  resemblance  to  each  other  than  they 
had  to  any  other  group ;  in  other  words,  there  were  some  families 
incontestably  natural.  Jussieu  thought  that  the  key  to  the 
natural  method  was  there  ;  since,  in  comparing  the  character  of  one 
of  those  families  with  the  genera  composing  it,  he  would  obtain  a 
knowledge  of  the  relation  of  one  to  the  other ;  and  in  comparing 
many  among  them,  he  would  see  how  the  characters  common  to  all 
plants  of  the  same  family  varied  one  from  the  other;  he  would 
thus  arrive  at  a  true  appreciation  of  the  value  of  each  character, 
and  this  value,  once  determined  by  means  of  groups  so  clearly 
designed  by  nature,  could  be  applied  in  its  turn  to  the  deter- 
mination of  others  which  were  not  so  strongly  impressed  with  the 
family  seal ;  others  which  were  the  imknown  in  the  great  problem. 
He  selected  for  this  purpose  seven  families  already  universally 
recognised  ;  those,  namely,  known  as  the  Graminaeeae,  the  Liliaceee, 
the  LabiataD,  the  Compositae,  the  Umbelliferso,  the  CruciferaD,  and 
the  LeguminosaD. 

"It  is  recognised  that  the  embryo  is  identical  in  all  plants  of 
any  of  these  families  ;  it  is  monocotyledonous  in  the  Graminaeeae 
and  LiliaceaD,  and  dicotyledonous  in  the  other  five.  The  structure 
of  the  seed  is  also  identical,  the  monocotyledonous  embrj^o  being 
placed  in  the  axis  of  a  fleshy  albumen  in  the  Liliaceae,  and  upon 
the  side  of  a  farinaceous  perisperm  in  the  Graminaeeae,  while  the 
dicotyledonous  embryo  is  placed  at  the  summit  of  a  hard  and 
homy  albumen  in  the  Umbelliferae,  and  is  destitute  of  albumen 
in  the  three  others.  That  the  stamens  which  vary  in  their 
nimiber  in  the  same  family,  the  Graminaeeae,  for  example,  do  not 
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Tary  in  general  in  their  mode  of  insertion,  beiBg  liypogynoii«  m 
the  Graminaceae  and  Cruciferao,  upon  the  corolla  in  the  LabiftisE 
and  Compositjei  and  upon  an  epigynous  disk  in  the  Umbdlifeim 
He  obtained  thus  the  true  value  of  certain  characters  which  ought 
never  to  vary  in  the  aame  famOy ;  but  along  with  ik&m  he  Ibond 


fig.  39t.^taau«at  do  Jnavfeu. 


others  more  variable,  which  he  sought  to  appreciate  ilso,  eitlier  to 
assist  him  in  the  study  of  other  families  analogous  to  th^  or  in 
explaining  those  which  he  had  formed,  by  appl>-ing  hiB  first 
rules  along  with  many  others  fouiide<l  on  observation.  We 
csannot,  however,  follow  him  here  into  these  details,  which  nmiltad. 
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after  immense  labour,  in  the  establishment  of  a  hnndred  families, 
comprehending  all  the  vegetables  then  known. 

We  see  in  these  remarks  a  principle  employed  which  had  alto- 
gether escaped  the  notice  of  Adanson — ^namely,  that  subordination 
of  character  which  in  the  method  of  Jussieu  is,  to  use  his  own 
expression,  *  weighed  but  not  coimted.' 

When  the  families  were  constituted,  Laurent  de  Jussieu  grouped 
them  into  fifteen  classes,  as  in  the  following  table : — 


ACOTTUnWXOVB   CllM  I. 


i 


Stamens 
Hypogynoos. 


Stamens 
Perigynooi. 


Stamens 

Epigynons. 


Stamens 
Epig}-Dous. 


Aerig3motis. 

Stamens 
Hypogynons. 


Corolla 
Hj-pogynooB. 


Corolla 
Pengynoos 


Anthers 
Attached. 


n. 


Class  m. 


Class  lY. 


Class  v. 


Class  VI. 


Class  Vn. 


Class  vm. 


Class  DL 


Class  Z. 


^fSS*^      Class  XI. 


L  Fungi.  S. 
Ferns. 

5.  Alg». 

3.  HypaticM. 

4.  Musci,  or  He 

6.  Felices,  or  Ftenis. 

6.  Naiades,  or  Water-pamts. 

7.  Aroiden,  Annns,  Ac. 

8.  Tyfhm,  orBeeds. 

9.  CyperoideM,  cr  Sedges. 

10.  Oramine»,  or  Oinsses. 

11.  Palm*,  Palms. 
13.  AsparsffL 

13.  Jonci,  Boshes. 

14.  LUi«. 

15.  Bromelte. 
l«.  Asphodel!. 

17.  Narcissi. 

18.  Irides. 

19.  Mass,  AnanL 

2D.  Cann».  Indian  Shots. 

21.  Orchidev. 

22.  Uydrocharides,  Water- 

plants. 

28.  ArifttolocheK. 

24.  Elseagni. 

25.  Thymelae. 

26.  Protacea. 

27.  Laiui,  Laurels. 

28.  Polyponn. 

29.  Atnpleriae. 

30.  Amaranthe. 

31.  Plantagines. 

82.  Nyctigmes. 

83.  Plumbagynes. 

^  84.  Ljrsimachitt. 
86.  Pedunclaris. 
30.  Acanthi. 
37.  Jasmine 
88.  Vitices. 

39.  Sert»iatas. 

40.  ScrophularlK. 

41.  Solan*. 

42.  Boraginn. 

43.  ConvolvalL 

44.  Polemonea. 

45.  Bignomi. 
45.  Gentians. 

47.  Apocina. 

48.  Sapat«. 

49.  Ousiacannn. 

50.  Ehodudendns. 

51.  Crice». 

59.  Campanulacen. 

53.  Chicoracett. 

54.  Cinarocephala. 

55.  Cerymbifera. 
55.  Depsacec. 

57.  Bnbiacea. 

58.  CaHprifoiia. 


Hepaticaa,  Mosses,  Ferns,  and 
"corresponding  with  theCiypto- 
mamiaof  Linnaos. 


I    Oomprlsing the  ▲rams.Maee, 

}»  


yGi^n^esr'  Chrasses,  '  Sngu 


Conmrisfaig  the  Fsfans,  Am- 
.  ragas.  Bushes,  Asphodels,  Aar- 


Iris. 


.  Comprising-  the  Bananas,  In- 
dian Shot,  Orchids. 

Among  the  Apetalous  plants 
are  ranged  the  Aristolochea 
with  their  horn-like  flowers, 
from  the  fifth  daas. 

The  Elaa^ni.  or  chaste  tree, 
a  desert  bearing  tree  of  Persia, 
'the  refreshing  Thymus,  the 
Laurels,  and  many  jointed 
Polygons,  to  the  sixth  class. 

And  the  Amaranths,  Plaa^ 
tains,  and  Nyctagons,  in  the 
seventh  class. 


Among  Honapetaloos  plants 
are  the  Loose  Strife,  Acan- 
thus, Jasmines,  the  Unped  or 
Labiate  plants,  the  Ftgworts 
or  ScrophularisB,  the  Solana, 
which  yields  us  the  potato; 
and  many  other  useful  as  well 
as  dangerous  producti  bdong 
to  the  ei^th  class,  with 

The  Bindweeds,  lYumpet 
flowers,  and  Qentians. 

The  Bbony  tree,  beautiful 
Oleander,  Heaths,  and  Cam- 
panulaa  beloag  to  the  ninth 
class. 

The  Chiconeeoos  and 
corTmb4>earing  plants  belong 
to  me  tenth  class. 

The  Honepuckle  and  Mad- 
dcmorts  to  the  eleventh  class. 
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stamens 
Epigynom. 


ClaaaXn. 


Stamens 
Uypogynons. 


Class  Xm. 


Stamens 
PerigynoBs. 


Class  XrV, 


AralisB. 

Umbellifene. 

Banunculaceas. 

PapaTeraceiB. 

Crucifene. 

Capparides. 

Sapindi. 

Acera. 

Malpi^hue. 

Hypenca. 

Guttifene. 

Anrantia. 

MilisB. 

Vites. 

Gerani». 

Malvaceae. 

Magnolise. 

Anon». 

Menispenna. 

Beiterides. 

Tiliaceae. 

Cisti. 

Ratacese. 

Caryophylln. 

Sempervivse. 

Saxifnurae. 

Cacti. 

Portnlacese. 

FicoidK. 

Onagr» 

Myrti. 

Melastomae. 

SilicariK. 

Bosaceae. 

Legnininwee. 

Terebintacctt. 

Bhamni. 


IKclinis  Irregular  .  .  .       Oaas  XY. 


96.  Enphorbis. 
»7.  Cucurtitacew. 

98.  Urtica. 

99.  Amentaceae. 

100.  Conifers. 


Among  Pdlypetalons  Diooty^ 
ledons  are  classed  the  Aaaleas, 
and  Umbellifers  belonged  to 
the  twelfth  class. 

The  numerous  familiea  ci 
thirteenth  class  included  many 
of  our  favourite  flowering 
plants  and  fmits,  as  the  Ra- 
nunculus, the  Cruciferas, 
Maples,  St.  John's  Wort, 
Oranges,  Geraniums,  Vines, 
MaffnoUas. 

The  fourteenth  contained 
the  Saxifrages,  Marigolds,  and 
Myrtles,  the  Housetoeks  and 
Roses. 


The  fifteenth  class  includes 
the  Eupheitige.  Cucumbers, 
the  Nettle  plants,  the  catkin, 
bearing  Amentacea,  and  the 
cone  bearers. 


Such,  then,  was  the  arrangement  into  which  Antoine-Laurent  de 
Jiissieu  distributed  the  twenty  thousand  plants  known  to  botanists 
in  1789.  The  hundred  orders  or  families  he  further  subdivided 
into  1,754  genera.  That  the  French  botanist  had  acquainted  him- 
self  with  the  principles  of  Ray's  classification  is  unquestionable ;  in 
fact,  Jussieu  possessed  the  happy  art  of  adapting  the  labours  of 
others  to  perfecting  his  own  conceptions.  He  made  use  of  the 
simple  language  and  accurate  descriptions  of  Linnaeus,  divested  of 
his  pedantry.  Ray  had  demonstrated  that  rigorous  definitions  in 
natural  history  are  impossible,  and,  accepting  the  decision,  Jussieu 
does  not  attempt  to  found  his  family  orders  or  genera  on  any 
single  character  belonging  to  objects  so  various  in  their  habits  and 
organisation  as  plants. 

During  the  last  forty  or  fifty  years  other  botanists  have  at- 
tempted various  systems  of  classification,  but  none  so  successfully 
as  the  late  Dr.  Idndley,  whose  works  are  distinguished  beyond  all 
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others  for  careful  research,  directed  by  a  vast  and  comprehensive 
grasp  of  his  subject.  In  the  classifications  of  De  Candolle,  End- 
Kcher,  and  of  M.  Brongniart,  the  distribution  of  plants  into 
families  is  founded,  like  that  of  Ray  and  Jussieu,  on  the  consider- 
ation of  the  cotyledons  ;  of  the  petalous,  monopetalous,  and  apetalous 
corolla ;  finally,  upon  the  mode  of  insertion  of  the  stamens.  Names 
have  changed  ;  things  remain  the  same  ;  and  if  in  their  details  the 
series  of  families  present  certain  differences,  it  only  arises  from 
the  fact  that  a  linear  series  is  incompatible  with  the  natural 
system,  and  that  the  connection  of  the  intermediate  groups  may 
be  expressed  in  various  ways  without  aflFecting  the  general  princi- 
ples of  the  system.  "  The  formation  of  natural  orders  by  De 
Jussieu,''  says  Ad.  Brongniart,  "is  even  now  a  model  which 
directs  botanists  in  their  studies  to  the  aflBnity  which  connects  the 
various  forms  of  vegetation.  Many  of  these  orders  have  doubtless 
been  subjected  to  important  modifications,  both  as  extending  and 
limiting  them ;  the  numbers  have  been  more  than  doubled ;  but 
the  number  of  species  now  known  is  increased  more  than  sixfold. 
Since  the  publication  of  the  '  Genera  Plantarum,'  many  points  in 
the  organisation  of  plants  which  were  either  scarcely  touched  upon 
or  were  altogether  unsuspected,  have  now  been  considered,  and 
it  is  foimd  that  they  do  not  destroy,  but  confirm  and  perfect 
the  work  of  Jussieu.  One  is  even  astonished  to  find  that  the 
numerous  discoveries  in  the  anatomy  and  organigraphy  of  plants 
since  the  beginning  of  the  centur}"  have  not  introduced  greater 
mollifications  into  the  constitution  of  the  natural  groups  admitted 
by  the  author  of  the  '  Genera  Plantarum.'  It  is  here  that  we 
recognise  the  sagacity  of  the  savant  who  established  them,  and  the 
soundness  of  the  principle  which  guided  him." 

The  natural  classification  of  plants,  their  distribution  into 
families,  well  defined,  and  founded  upon  affinities,  have  been  per- 
fected and  placed  upon  a  basis  more  and  more  certain  in  our  own 
days.  Botanists  have  set  themselves  the  task  of  unravelling  and 
establishing  the  characters  which  dominate,  and  those  which  are 
subordinate,  in  each  family;  great  numbers  have  spread  them- 
selves over  the  globe,  exploring  the  most  distant  regions,  interro- 
gating the  solitudes  of  forests  and  plains,  which  no  European  had 
hitherto  visited,  and  have  studied  in  their  native  wilds  many  exotic 
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ploiitSf  camparing  them  with  European  species,  tlitia  giTiiig  us  a 
meam  of  pointing  out  more  precisely  the  genera,  tribes,  and  species 
of  each  natural  family.  Monographs  of  a  great  number  of  each 
families  have  thus  been  traced  with  profound  patience.  The  study 
of  the  formation  and  evolution  of  organa ;  the  discovery  of  the 


true  mode  of  reproduction  in  cryptogams,  still  unknown  in  De 
Jussieu^s  time ;  that  of  inflorescence,  of  the  ovules,  of  the  embryos, 
of  the  fruita,  have  furnished  elements  for  perfecting^  the  limits  of 
families  and  advancing  natural  classification* 

Augusto  Pyramus  de  Ctmdolle  is  one  of  the  botanists  of  this 
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century  wlio  lias  most  contributed  to  the  general  adoption  of 
natural  families.  His  Essai  sur  les  Properties  des  Plantes  is 
celebrated  for  the  knowledge  which  it  displays  of  the  comparative 
physiological  and  physical  action  of  vegetables,  and  the  physical 
organisation  which  naturally  connects  certain  plants  as  a  group. 
His  "Prodromus  Systamatis  Naturalis  regni  Vegetabiles,"  especially 
the  latest  edition  by  his  pupils  and  his  son,  is  also  a  wonderful 
work  for  the  extent  and  precision  of  its  details. 

In  our  own  coimtry,  from  the  days  of  Ray,  we  have  always  had 
zealous  followers  of  the  science  of  botany,  more  especially  in  the 
class  which  may  be  called  field  botanists.  Withering,  Sir  Edward 
Smith,  and  hundreds  of  followers  more  or  less  eminent,  employed 
their  leisure  in  the  fascinating  and  healthy  pursuit  of  species,  and 
perhaps  the  most  valuable  contributions  to  science  are  the  detailed 
descriptions  of  species,  with  their  habits  and  habitats,  which 
have  enriched  our  botmical  literature.  Nor  was  the  study  of  the 
physiology  of  plants-na  Ixdence  which  may  be  said  to  owe  its 
existenoe  to  the  t«MHrclM6  of  Orew  and  Malpeghi  —  n^lected. 
To  the  formrlekxiigB  lihe  merit  of  havmg  pointed  out  the  differ- 
ence betimm  seeds  with  one  and  seeds  with  two  cotyledons,  on 
which  fii^  foUBiied  his  system  of  classification. 

The  ^CTinan  botanists  have  always  been  distinguished  for  their 
patiextt  and  laborious  investigations,  and  it  was  reserved  for  the  first 
of  G^nnans,  the  poet  Goethe,  to  effect  the  last  great  revolution  that 
the  ideas  of  botanists  have  undergone.  In  1790,  shortly  after  the 
appearance  of  De  Jussieu's  "  Genera,"  he  published  a  pamphlet  on 
the  "  Metamorphosis  of  Plants."  At  this  time  the  functions  of  the 
organs  of  plants  were  supposed  to  be  pretty  well  understood. 
Goethe  had  probably  in  the  course  of  his  reading  stumbled  upon 
the  notion  which  has  existed  from  the  times  of  Theophrastus,  that 
certain  forms  of  leaves  were  mere  modifications  of  others  whose 
appearance  was  very  different ;  a  doctrine  which  Linnajus  seems 
to  have  entertained  at  one  time,  as  he  speaks  in  his  "  Prolepsis 
Plantarum"  of  the  parts  of  a  flower  being  mere  modifications  of 
leaves  whose  period  of  development  was  anticipated.  Goethe 
takes  up  this  theory,  and  demonstrates  that  the  organs  to  which 
80  many  different  names  are  applied,  namely,  the  bracts,  calyx, 
corolla,  stamens,  and  pistil,  are  all  modifications  of  the  leaf ;  the 
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briict  being  a  contracted  leaf,  the  calyx  and  corolk  a  combmation 
of  several  J  the  stamens,  contracted  and  ccjloured  leaves  m  a  state 
of  dismtegration,  and  the  pistU,  leavea  rolled  up  acoordiiig  to  certuin 
laws. 

These  views  of  the  poet  met  at  first  with  little  attention  from 


botanists,  and  we  are  chiefly  indebted  to  Robert  Brown  for  the 
elucidation  of  Goethe's  theory*  In  his  "  Prodromiis  of  the  Plants 
of  New  Holland/'  and  in  many  papers  in  the  Philosophical  and 
linnsaiL  Transactions^  he  demonstrates  its  truth  as  well  as  its 
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practical  value ;  showing,  by  the  use  of  the  microscope,  that  the 
law  was  applicable  not  only  to  the  external  parts  of  plants,  but  to 
the  development  of  their  tissues  also.  Besides  the  debt  which 
science  owes  to  Robert  Brown,  he  contributed  largely  to  perfecting 
the  natural  method  of  classification.  His  great  work  upon  the 
Flora  of  Australia  has  greatly  extended  the  circle  for  that  com- 
parison of  characters  which  is  the  basis  of  botanical  genera  and 
tribes. 

The  number  of  families  admitted  in  the  present  day  as  the  result 
of  the  investigations  of  the  eminent  men  whose  names  have  been 
mentioned,  and  many  others  which  could  not  be  quoted  here 
without  swelling  our  pages  to  undue  proportions,  number  three 
HUNDRED  AND  THREE  ;  and  many  of  these  are  again  subdivided  by 
botanists  who  have  made  certain  families  their  special  study. 

We  have  had  a  tabular  view  of  the  v€;getable  world  as  arranged 
by  Adrien  de  Jussieu.  According  to  the  modifications  introduced 
by  De  Candolle,  plants  are  divided  into  two  great  classes.  Crypto- 
games  and  Pkanerogames, 

The  Cryptogamia,  from  ya/ioc,  nuptials,  and  xp«^<5c,  hidden,  are 
destitute  of  pistils  and  stamens :  they  are  reproduced  by  means  of 
divers  organs  which  seem  to  have  no  other  analogy,  except  by  their 
fimctions,  with  the  reproductive  organs  in  other  plants.  They 
present  no  cotyledon,  and  yet  they  cannot  be  classed  among 
acotyledonous  plants. 

The  Phanerogames,  from  ya/ioc  and  0av£poc,  visible,  have  per- 
ceptible reproductive  organs  formed  of  stamens  and  ovules,  naked 
or  enclosed  in  a  kind  of  pistil. 

According,  then,  as  Phanerogames  have  an  embryo  furnished 
with  one  or  two  cotyledons,  they  are  divided  into  two  great  natural 
groups,  the  Monocotyledons  or  Dicotyledons. 

Adrien  de  Jussieu  divided  the  Cryptogames,  as  we  have  seen, 
into  two  classes :  Cellular  Cryptogamia^  including  those  composed 
of  a  vegetable  tissue  only,  not  traversed  by  vessels;  and  Vas- 
cular Cryptogamia^  those  provided  with  vessels.  As  regards 
Phanerogamia^  he  arranged  them  in  one  great  division,  calling 
them  Monocotyledonous  Phanerogames;  distributing  them,  however, 
into  two  classes — (1)  Gymnospermes,  or  naked-seeded ,  from  yv/ivoc, 
naked,  and  airipfm,  seed ;  and  (2)  Angiospermes  {plants  with  seeds 
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enclosed  in  the  Jruit),  firom  ayyeioy,  capsuled,  and  tncipixa,  seed. 
The  dicotyledonous  gymnospermes  of  De  Jussieu  formed  only  five 
families,  and  comprehended  what  we  caU  Evergreens ;  the  dicoty- 
ledonous angiospermes  were  divided  into  many  secondary  groups, 
whose  distinctive  characters  were  drawn  from  peculiarities  of  the 
reproductive  organs. 

Whilst  the  labours  of  the  eminent  men  we  have  named  were 
laying  the  foimdations  of  the  science,  assisted  by  others  only  a 
degree  lower,  both  in  France  and  Germany,  English  botany  was 
laying  its  own  foundations.  Robert  Brown  was  no  systematist. 
He  was  much  struck  with  Goethe's  ideas  of  the  morphology  of 
plants.  Working  with  the  microscope,  he  applied  the  theory  to  the 
development  of  the  tissues  of  plants  ;  and  every  new  fact  served 
to  confirm  him  in  the  belief  that  the  principle  was  imiversal.  But 
the  man  of  all  others  to  whom  modem  science  is  most  indebted 
for  perfecting  the  botanical  arrangement  of  plants,  is  the  late  Dr. 
Lindley.  His  knowledge  of  vegetable  structure  was  extensive  and 
profound.  His  indefatigable  industry  and  unequalled  powers  of 
generalisation  enabled  him  to  grapple  with  and  bring  to  perfection 
the  vast  scheme  of  re-arranging  on  physiological  principles,  affcer 
careful  structural  examination,  the  whole  vegetable  world.  His 
"  Vegetable  Kingdom'*  remains  a  monimient  of  immense  learning, 
technical  knowledge,  and  vast  industry.  The  modem  school  of 
botanists  may  be  said,  one  and  all,  to  have  been  his  pupils,  and 
the  system  he  has  framed  is  probably  the  nearer  to  perfection 
which  the  world  has  yet  seen ;  and  M.  Figuier  must  excuse  the 
editor  of  the  English  translation  when  he  adopts  a  system  which 
has  superseded  all  others  in  the  British  schools. 

The  basis  of  this  system  is  a  close  examination  of  the  minuter 
parts  of  plants,  particularly  the  seeds  ;  since,  of  all  parts  of  plants, 
that  is  the  one  which  displays  the  greatest  confiftancy.  The  diffi- 
ctdtiesin  comprehending  it  lie  at  the  threshold ;  and  in  overcoming 
them  the  student  has  the  gratification  of  gaining  a  vast  amount 
of  interesting  information.  The  following  is  a  brief  condensation 
of  Professor  Lindley's  scheme  from  the  "  Vegetable  Kingdom," 
(p.  Iv.  et  seq,)y  whose  parting  advice  to  his  readers  is,  to  bear  in 
mind  that  under  the  natural  system  the  stamens  and  pistils  play  a 
subordinate  part,  and  are  only  accounted  as  a  portion  of  the  whole 
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plant ;  but  very  minute  and  constant  attention  should  be  directed 
to  the  ovule  and  the  seed,  so  that  a  pocket  magnifier  of  moderate 
power  is  absolutely  necessary  in  examining  plants  on  this  system." 
We  can  only  give  an  outline  of  this  great  scheme,  following  it  up 
with  a  short  notice  of  the  orders,  and  filling  up  the  sketch  with  a 
few  details  of  the  species  most  interesting  to  man.  The  object  of 
a  systematic  arrangement  of  plants  being  to  bring  together  groups 
according  to  their  apparent  relationship  to  each  other,  that  adopted 
by  Dr.  Lindley  classes  them  as — (1)  ThallogenSy  from  6dXa/ioc,  the 
bridal  chamber ;  (2)  Acrogens,  from  drpoc,  topmost,  and  ytvam,  to 
produce ;  (3)  Rhizogens,  from  pcf«/ia,  a  root ;  (4)  EndogenSy  from 
tyio¥  and  yevvow,  produced  within ;  (5)  Dictyogens^  netted,  from 
2crrvci  a  net,  and  ytytaOai,  to  be ;  (6)  Ggmnogens,  from  yvfiyoc, 
naked;  (7)  ExogenSj  from  eil  and  yeveadat,  to  grow  by  external 
additions. 

The  Acrogens  are  here  identical  in  their  limits  with  the  Acoty- 
ledom  of  De  Jussieu,  the  ExembryonaUB  of  Richard,  the  Celullares 
of  De  Candolle,  the  AgarxuB  of  various  authors,  and  the  Cryptogamia 
of  LinnsBus.  The  term  itself  is,  however,  only  applicable  literally 
to  flowerless  plants,  which  possess  a  stem  growing  like  the  Exogens, 
so  that  the  stemless  plants  are  classed  as  Thallogem.  Tliis  is, 
however,  but  an  artificial  character;  and  some  recent  botanists 
regard  Thallogens  as  a  section  of  Acrogens. 


Asexual  or  Flowerless  Plants. 


L  TBAIJ.0OX5S  . 


n.  ACB0OXX8  . 


StenM  and  leaves  impercep- 
tible. 


A  Thalliia  is  a  fusion  (A  nvit,  Btom.  and 
lenves  into  <»nf  jr.MMTiil  ma-N.  aini  TJwilli»- 
p<*nr«  are  al-!"*)  de.»titiif«'  i»t  ti<twiT-(.  A^ithitiit 
breathing  jHiri'S  mid  lln  y  iimltii-ly  liy  ilm 
finntttioii  <if  i«|ihen>id>,'n(lli  il  '•[xircrt,  in 
their  interior  or  uimiu  lUeir  Mirfuce. 


{  Beyond  Thallrttf^ni  an»  multitudoi  of 
•pecies,  flowerl«*!W  like  tlnMH,  luif  ai>|.'ri»xi- 
mating  to  more  coiii|iI«'x  .tt.  liciurf-. 
times  acqnirint;  the  Htature  of  lofty  rrcen 
with  breathing  pores ;  tlieir  h'ave.H  and 
Stems  and  leaves  quite  pei^  '  stems  distinctly  ni'par.iird ;  fome  of  them 


ccptible. 


h  tving  the  dpiral  fihmicnt  which  is  hup|HKted 
to  belong  toa  hitfh«>r  sini«tural  tlevfloimifnt; 
flnallT  the\*  multiply  by  n'pKulurtive  xiMin's 
like  tne  Thallogens.  Their  »t».'in.  himewr, 
doen  not  increase  iu  diuineter,  liui  nt  their 
•ommit,  as  the  name  of  tlic  class  indicates. 
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Sexual  oe  Flowebixg  Plants.  I 


III.  B111Z00KN8 . 


VII.  KvouKNri 


IV.  K.MM)«KK8  . 


V.  DiCTYUUKKH 


VI.  lirMNO(«KN8  . 


Frut'tiflcatiun  iipiingiiig  from 
'  tt  Tludliu. 


ii]*run^  from  ft 
Si  01 11.  W(i«id  of  Hteni  ytmn^ri^Mt 
Ht  the  centn> :  rotvledmi  Nin^lo. 
I^'HVfit  |iHnilIel  veuifd  ;  iierma- 
iit'iit  wrwdy  stem  ounfiuea. 

I  DfM-iiluoiu ;  leaves  net-veined ; 
[  wihmI  uf  the  i>t('n),  when  jieren- 
I  niiil.  iimiiiijtil  in  a  circle  with 
j  the  iviitjul  pith. 

t\'(NMl  of  the  8tem  almont  om- 
Cfiitrii-.  and  y«iunffi>.<«t  at  the 
ciri  inufiToniM*  lietvieen  thewtHtil 
ill  hi  ih«>  bitrk.  ColyUHliiiiM,  two 
or  more.   SeciUt  (|iute  naked. 


.'^ot'dn  eiu'UicM.<d  in  seed  vessels.  " 


^   The  RhiMfteu  ~'  ^  1  >  QeiL'finii  4/  am^ 
Uhu  plants,  most  ;  ^  jV"^  nr^i  e> 
having  the  Inose  ceiiiilAr 
Funfri,  although  Umc«t  of  ■  1 
are  usually  found  amonir  dMrii 
uf  them  sprinfr  direet^^  ftwa  ik0  i 
cellular  maHS  whicb  i^rrtH     «in^?«  tm 
and  root,  and  seeni*  U 
Thallus  of  the  Ftitij^L  Ttieu 
semble  those  of  mnn?  ptrf*^  ( 
iM^xiial  organ  r«  are  oiun|4H#.biit  rJMf«i 
which  is  without,  ' 
cotyli><lon.  simply  ■ 
{  or  oblung  I 

In  Endf^iis  1 
hi/al,  whose  emhtTij  hm  bOI  «■»  t 
whose  leaves  hntm  wiiUttl  1  ' 
tnink  is  fonned  m  bontfJe 
dotted  vesMis,  fm^i^isd  by  iiilillB 
armnfred  in  a  confWd  mutntr,  wii 
ivoduced  in  tlie  cv^ntnt  at  ths  trsnlL 

Dirtyofrens  are  diMinywi^hiNt  fmn  1 
frens  by  the  mots,  which  have  no  uwn  m 
trie  cinies.  and  the  leavea  faD  off  tte  Mm 
by  a  clean  fracture,  as  in  that  clan. 

f  Oyiiui<vrens  are  Exofrnis,  yddA  hnt  M 
HtylK  or  sti^rma.  the  reptodnctivf  mpm 
lieing  M>  C4mstnii.-ted  that  the  poOca  W 
immetliately  ujion  the  ovules,  a  |>ei^iwlg 
anab^uii  to  what  oecnn  among  nflllti  ■ 
the  animal  creation. 

Kxofrens  consist  nf  innmncnUe  cm 
having  exorhixal  germination ;  aa  mtKf» 
with  two  or  niorec4ityledona;  leaves  vtt ft 
net-work  of  veins;  trunk  conaiatlngaf  aao^ 
bundle*,  comptwed  of  dotted  aiM  wps^ 
tulH>H  or  wooily  tuliea  atone,  arranged  raal 
a  o'litml  piili.  either  in  concentric  finp  ■ 
in  a  hoina^ene«ius  mass,  but  *I*VV^*"V 
medullar}-  plates  forming  rays  froa^^ 
centre  to  the  ciifumfenence.and  r  *  * 
oil  ihe  cin'umference  of  the  t 
their  name. 


Fig.  205. 


Thallogens. 

Thallogens  of  recent  botanists  correspond  in  all  respects  with 
^ptogamia  of  older  botanists,  a  name  given  to  this  division  of 
getable  world,  not  from  their  reproductive  organs  being 
Ae,  as  has  long  been  admitted,  but  from  their  being  incon- 
OB,  and  requiring  close  observation,  and  some  exact  know- 
rf  their  organisation,  in  order  to  discern  them.  If  we  enter 
mmewhat  minute  investigation  of  this  imj)ortant  group,  we 
1  to  do  so  by  the  consideration  that  their  organisation, 
ire,  and  development  is  not  usually  attempted  in  elementary 
cal  works ;  and  we  feel  assured  that  the  interest  and  novelty 

observations  we  shall  have  to  offer  will  be  our  apology  for 
iative  extent  of  our  descriptions. 

division  includes  vegetables  destitute  of  stamens  and  of 
,  whose  embr}'0  is  simple,  homogeneous,  and  without  distinct 
J.  A  great  number  of  them  are  of  minute  microscopic 
rions ;  their  reproductive  organs  can  only  be  distinguirthed 
J  help  of  a  lens  or  a  microscojK?.  Nevertheless,  these  being 
Jl,  so  humble,  and  to  all  appearance  all  but  forgotten  in 
Linjx>rtant  creations,  fulfil  an  important  part  in  the  economy 
lire.    They  constituted  the  first  origin,  and  were  even  the 

of  all  vegetation.  Disaggregating  rocks,  they  produced  the 
ible  earth  which  became  the  means  of  their  own  destrueticm. 
inched  soil  nourished  plants  of  more  complex  organisation, 
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and  these  inferior  beings  were  replaced  by  degrees  by  vegetable 
species  of  more  perfect  structure.  All  soil  primitively  sterile,  all 
land  recently  emerged  from  the  bosom  of  the  waters,  served  first  as 
the  asylum  of  crustaceous  and  foliaceous  Lichens ;  at  a  later  period 
Mosses  and  Ferns  made  their  appearance  there ;  finally,  a  superior 
v^^tation — ^namely,  the  Phanerogames,  or  Cotyledons — ^present 
themselves.  Everything  leads  us  to  conclude  that  such  has  been 
the  successive  series  of  creations  upon  our  globe,  when,  it  "wm: 
sufficiently  cooled  on  the  surface  to  admit  of  organic  lift,  and 
when  the  islands  and  continents  were  sufficiently  elevated  sihow 
the  universal  ocean  of  the  ancient  world  to  permit  them  to  live. 

Thus  the  higher  orders  of  vegetables  have  only  appeared,  and 
will  only  continue  to  make  their  appearance,  upon  the  debris  of 
vegetation  of  a  lower  order. 

But,  on  the  other  hand,  by  one  of  those  striking  contrasts  of 
which  Nature  offers  more  than  one  example,  vegetables  of  a  superior 
order,  when  they  are  struck  by  death — sometimes  even  during 
their  existence — are  often  the  prey  of  humbler  Thallogens,  which 
attach  themselves  as  parasites  to  these  princes  of  the  vegetable 
world,  and  devour  them  in  the  end ;  their  destructive  action  is  all- 
powerful  and  everywhere ;  it  respects  the  works  of  man  no  more 
than  the  works  of  nature. 

To  produce^  and  to  destroy  life  is,  then,  the  double  and 
providential  mission  which  devolves  on  the  Thallogens.  Never- 
theless this  multiplied  work  of  creation  and  death  is  only  bestowed 
on  them  on  two  conditions :  the  first  is  an  evanescent  and  short 
existence,  the  second  is  to  multiply  themselves  to  infinity  and 
with  prodigious  rapidity.  There  are  some  mushrooms  which  pro- 
duce sixty  thousand  tetricales  or  cells  per  minute  !  The  capsules 
of  certain  mosses  enclose  seeds  of  which  it  would  require  many 
thousands  to  make  a  pin's  head  in  size.  These  seeds  float  free  and 
invisible  in  the  air,  which  is  in  a  sense  saturated  with  them. 

In  the  Cryptogama  the  reproductive  organs  in  a  fundamental 
manner  form  the  phanerogames.  Here,  without  pistil  or  stamens, 
no  ovary,  no  flower,  in  the  ordinary  sense  of  the  word,  the  repro- 
ductive organs  which  are  designated  spores  are  disseminated  in  a 
most  varied  manner,  sometimes  in  its  whole  extent,  sometimes 
in  certain  parts  of  the  vegetable.    These  spores  are  sometimes 
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enclosed  in  special  receptacles  named  sporanges,  in  other  cases  they 
are  quite  destitute  of  any  envelope.  In  short,  the  reproduction  of 
thallogens  is  often  the  result  of  organic  dispositions,  quite  special, 
which  admit  of  no  general  description,  and  which  can  only  be 
made  intelligible  by  describing  each  individual  case. 

To  examine  all  the  families  which  constitute  the  class  would  be 
an  immense  undertaking.  We  shall  confine  ourselves  to  examine 
attentively  certain  types  of  the  five  families  by  AlgaD,  Fungales, 
Lichens,  Mosses,  and  Ferns  : — 


Sub-Clabs.  Class  I.— THALLoasirs. 

Cellular  floweiiea  pUmtt,  nouriahed  by  the 
1.  Aloaleb.  4  medium  on  which  they  vefreUUe ;  propagated  •< 
by  zoospores,  tporea,  or  tetnupcuea. 

V  ' 


2.  FuiraALss. 


3.  LlCHEVALXB. 


Gellular  flowerleas  plants,  nonrished  through 
J  their  thallus,  living  on  air.  propagated  by  epore«, 
sometimes  enclosed  ia  aaci,  destitute  of  greeu 
gonoids. 

Cellular  flowexleaa  plaats,  nourished  through 
their  whole  surface  hy  the  medium  on  whii'h 
they  vegetate,  living  on  the  air  propagated  by 
spores  enclosed  generally  in  aaci,  ^Ith  greeu 
gonoidea  in  their  thallus. 


Natural  Orobrs. 
I.  Diatomacea,  or  bush  nuts. 
II.  Conifers 
•  III.  FucacesB.  or  sea-weed. 
IV.  Ceramiacea. 
V.  Characes. 

VI.  Agaricaceas,  toad-atooli^ 
vn.  Oasteromycetas,<Mrpuir>balls. 
VUI.  Ooniomycetes,  or  blights. 

IX.  Botrytaceae,  or  mildews. 
X.  Ascomycetes,  or  moreki. 

XL  PhyB}'mycetea,  or  moulds. 

XH.  Oraphidacett,  cell-lichens. 
XIIL  Collemace«,or  jelly-lichena. 
XIV.  Paruielliaceae,or  leaf-lichens. 


I.  DiATOMACEiE. 

Crystalline  fragmentary  bodies,  which  attach  themselves  to 
stones  constantly  under  water,  and  so  obscure  in  their  organisa- 
tion that  it  still  remains  a  grave  question  whether  they  belong  more 
to  the  animal  or  vegetable  creation.  Ehrenberg  inclines  decidedly 
to  the  former  opinion,  assigning  as  reasons  that  they  exhibit  a 
peculiar  spontaneous  movement,  produced  by  locomotive  organs ; 
that  many  of  them  have  a  lateral  opening,  round  which  are 
corpuscles,  which  become  blue  when  placed  in  water  coloured  with 
indigo,  like  many  Irt/usaria  ;  their  shells,  or  shield,  are  in  structure 
similar  to  the  Molucca.  Schleiden  considers  that  such  an  artificial 
and  complex  structure  as  exists  in  the  Didtonmcea  is  without 
explanation  ;  of  great  significance,  and  without  "  analogy  in  the 
vegetable  world.'* 

On  the  other  hand,  the  discovery  of  Mr.  Thwaites  discloses 
operations  strictly  in  accordance  with  what  occurs  in  the  animal 
kingdom.  In  Fragilaria  pectinaliSy  two  individuals  closely  approxi- 
mated dehisce  in  the  middle  of  their  long  diameter ;  four  pro- 
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Fig.  208.   Mass  of  >  o  toe. 


tuberances  now  rise,  which  meet  four  fiimilar  ones  in  the  opposite 
frustule,  indicating  the  future  channels  by  which  the  two  frustules 
become  united,  as  well  as  the  spot  where  the  double  sporangium  is 
afterwards  deyeloped. 

II.  CoNFEBVACE-r. 

Towards  the  close  of  the  year,  in  autumn,  on  moist,  humid  days, 
or  after  a  heavy  fall  of  rain,  we  firequently  meet  on  roadsides,  or  in 
garden  alleys,  small  gelatinous,  greenish  masses,  more  or  less 
globulous  and  folded  up.  These  are  a  species  of  Ifostoc,  a  kind 
of  organism  of  which  it  is  difficult  to  say  whether  it  partakes  most 

of  the  animal  or  vegetable  world. 
In  studying  the  organisation  of 
these  curious  plants,  we  shall 
follow  M.  Thuret  in  the  observa- 
tions he  has  made  on  Nostoc  ver- 
rucosBf  which  he  found  growing 
in  the  brooks  in  the  neighbourhood 
of  Paris,  attached  to  submerged 
stones,  upon  which  many  indi- 
viduals had  massed  themselves  together,  forming  on  the  stone  a 
carpet  of  blackish  green  (Fig.  296).     Each  Nostoc  is  a  sort  of 
irregular  air-bag,  as  in  Fig.  296,  folded,  rounded, 
and  shut  up,  filled  with  greenish  gelatinous  matter, 
whose  appearance  and  consistence  forcibly  reminds 
one  of  seed  of  the  grape.    In  the  bosom  of  a  very 
abundant  mass  of  this  matter,  we  find  numerous 
filaments,  composed  of  spherical  globules  placed 
end  to  end  like  the  beads  of  a  chaplet,  and  formed 
of  a  bluish-green,  granulous  matter.    Fig.  297 
represents  the  sort  of  chaplet  which  occupies  the 
interior  of  the  N,  vemccose,  and  accompanies 
the  mucilaginous  matter.     When  the  plant  is 
surveyed  in  its  full  development,  the  internal 
pelicule  formed  by  the  thickened  mucilage  is  rup- 
tured, and  the  green  substance  formed  of  mucilage 
and  of  chaplets  is  left  to  escape.  This  matter  is  dis- 
persed in  the  water  with  so  much  the  more  facility 
that  it  seems  gifted  at  this  stage  of  its  existence  with  a  very  percep- 


Cbaplet  of  Nostoc. 
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tible  spontaneoos  moTement.  In  order  to  observe  this  phenomena 
properly/'  says  M.  Thuret,  the  most  simple  means  is  to  arrange 
some  freshly-gathered  specimens  in  a  plate  filled  with  water.  In 
two  or  three  days  the  external  pelicnle  will  burst,  and  the  chaplets 
will  spread  themselves  over  the  water.  If  recourse  is  then  had  to 
a  microscope,  it  will  be  seen  that  the  chaplets,  originally  very  long 
and  contorted  in  a  thousand  ways,  are  divided  into  numerous  frag- 
ments of  imequal  length,  nearly  all  straight,  or  only  slightly 
flexuose,  moving  themselves  in  the  direction  of  their  length,  and 
seeming  to  creep  upon  the  plane  of  the  object  plate.  Their  pro- 
gress is  slow,  but  very  perceptible.  If  the  observations  are  con- 
tinued during  some  days,  the  chaplets  will  become  immovable,  in* 
crease  in  size;  at  the  same  time  a  mucilage  is  developed  by  which 
they  are  surrounded  as  in  a  transparent  frame.  Sometimes  the 
seeds  considerably  enlarge  and  divide  themselves,  so  as  to  form  two 
others,  but  laterally ;  this  formation  repeats  itself  many  times,  and 
it  wotdd  seem  natural  to  seek  there  for  the  origin  of  new  chaplets. 
Unfortunately,  the  increase  of  the  sQeds  in  number,  by  diminishing 
the  transparency,  no  longer  permits  us  to  follow  their  increase 
with  the  same  facility." 

It  is  obvious,  then,  that  these  plants  present  an  organisation 
quite  rudimentary,  and  that  their  mode  of  reproduction  consists 
of  a  species  of  segmentation,  namely,  the  division  of  the  individual 
into  new  indi\idual8,  an  arrangement  which  seems  to  approach  the 
organisation  of  the  lower  animals  rather  than  that  of  the  vegetable 
world. 

The  Nostoc — in  consequence,  no  doubt,  of  the  extreme  rapidity 
of  its  vegetation — greatly  attracted  the  attention  of  the  alchemists, 
who  often  mention  it,  and  it  enters  into  many  of  their  recipes  for 
the  pretended  transmutation  of  metals. 

Sphceroplea  annulirui,  belonging  to  the  sub-family  Osdllatoridce, 
is  a  freshwater  species,  belonging  to  the  Confervaceso,  composed  of 
long  filaments,  formed  of  cellules  more  or  less  elongated,  and 
associated  end  to  end  like  the  Nostocs.  These  cells  consist  in  their 
adult  state  of  Chlorophyle,  a  watery  liquid,  and  some  feculous 
granules  ;  the  whole  distributed  in  such  a  manner  that  the  liquid 
element  forms  coarse  cells,  arranged  in  straight  lines.  (Fig.  300,  1). 
Thus  the  Protococcus  is  an  individual  consisting  of  one  cell  only. 
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The  Oscillatcria  spiralis  is  a  simple  vegetable  thread  formed  by 
cells  cohering  at  their  extremities.  The  Oscillatoria  niffro-viridis, 
shown  in  its  natural  state  in  Fig.  299,  is  a  simple  vegetable  struc- 


Fig.  298.  Two  plants  of  Spluerazyga  Fig.  S99.  Three  plants  of  Osdllatoria 

Bericele>-ana.  Nigro-viridis. 


ture,  consisting  of  cells  united  at  their  extremities  like  threads. 
Sphtrozyga  Berkeleyana  is  a  thread  formed  of  simple  cells  touch- 
ing each  other  at  each  end. 

In  the  month  of  April  the  contents  of  certain  small  cells  are 
modified  so  as  to  give  a  spongy  appearance,  first  by  the  multiplica- 
tion of  these  small  cells  (Fig.  300,  2),  than  by  the  condensation  of 
the  green  matter  and  grains  of  starch,  like  the  figure,  3,  and  by 
the  dispersion  of  most  of  the  small  cells  from  b  of  the  same  figure, 
where  the  great  flattened  cells  represent  the  superposed  cellules. 
Sometimes  the  same  cells  contain  a  great  nimiber  of  free  globular 
masses  (Fig.  300,  4).  These  masses  are  yoimg  and  soft  spores, 
elastic,  and  destitute  of  membrane. 

Long  before  the  contents  of  these  cellules  have  submitted  to  the 
transformations  indicated,  the  membrane  proper  to  the  cellules 
presents  small  openings  at  various  points,  whose  diameter  varies 
from  l-300th  to  l-500th  part  of  a  line  (Fig.  300,  4  and  5,  o). 

But  all  the  cellules  of  the  same  filament  of  Sphceroplea  do 
not  present  the  same  modifications  which  we  have  described, 
and  which  are  finally  converted  into  sporanges,  filled  with  a  mul- 
titude of  spores.  Phenomena  of  a  very  diflerent  nature  occur  in 
the  meantime.  The  rings  interposed  between  the  uncoloured  cell 
become  reddish,  and  the  grains  of  starch  which  they  contain  dis- 
appear (Fig.  300,  5,  a).  Sometimes  the  orange-coloured  matter 
is  organised  in  an  infinity  of  short  corpuscles,  arranged  in  a  con- 
fused mass.  The  rings  are  decomposed,  and  suddenly  one  of  the 
corpuscles  is  observed  to  plunge  into  their  substance,  disengage 
itself,  and  move  in  the  cellular  cavity ;  then  other  corpuscles  in 
increasing  numbers  repeat  the  same  phenomena.    The  movement 
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which  agitates  them  becomes  excessively  animated,  and  in  a  few 
minutes  the  whole  substance  of  the  ring  under  observation  is  an 


Fig.  300.   B«production  of  Sptiaroplea. 


innumerable  multitude  of  corpuscles.  A  second  and  a  third  ring 
of  the  same  cellules  undergo  the  same  process,  until  the  whole 
mass  is  filled  with  elongated  corpuscles  which  move  and  swarm  in 
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all  directions  (Fig.  300,  5,  A).  Under  a  very  strong  magnifier 
these  moving  corpuscles  appear  as  in  Fig.  300, 6.  It  is,''  says  M. 
F.  Cohn,  the  Botanical  Professor  at  the  University  of  Breslau,  to 
whom  we  are  indebted  for  these  observations,  it  is  a  spectacle 
truly  surprising  that,  amidst  all  these  movements  of  incredible 
activity  in  the  bosom  of  the  mother  cell,  the  membrane  of  the  cell 
is  pierced  at  a  given  moment  with  onq  or  many  openings  corres- 
ponding in  form  and  dimensions  to  those  we  have  already  seen 
with  the  cellidar  sporanges.  A  first  corpuscle  escapes  by  one  of 
these  perforations,  others  follow,  and  they  soon  flow  in  multitudes. 
When  movement  in  the  water  is  at  first  slow,  it  is  often  obstructed 
by  the  mucilaginous  envelope  against  which  the  corpuscles  press 
in  vain.  I  have  seen  them,  after  struggling  for  twelve  hours,  still 
agitating  themselves  timiultuously  within  their  prison-house, 
return  to  a  state  of  repose,  and  finally  be  transformed  into  yel- 
lowish vesicles.  The  active  corpuscles,  of  which  we  are  speaking, 
measure  about  the  200th  part  of  a  line  in  length  ;  their  form  is 
elongated  and  cylindrical,  and  reminds  us  of  certain  small  Cole- 
optera.  Their  posterior  extremity  is  slightly  swollen,  sometimes 
flattened  and  enlarged  at  the  same  time,  of  a  yellowish  tint,  and 
granules  can  frequently  be  traced  in  its  interior.  The  anterior 
extremity,  on  the  contrary,  is  elongated  into  a  species  of  straight 
and  glassy  beak,  having  at  its  extremity  two  long  cilia,  which 
become  very  irritable  in  a  solution  of  iodine,  which  seems  to  destroy 
the  corpuscles.  These  movements  of  the  ciliferous  corpuscles  are 
very  characteristic  :  they  are  gifted  with  little  vital  energy,  they 
only  oscillate  with  their  beak  as  if  groping ;  if  they  move  more 
rapidly,  they  turn  transversely  round  their  median  axis,  as  a  cudgel- 
player  would  do  who,  holding  his  stick  firmly  by  the  centre,  makes 
it  whirl  round  his  head ;  or,  to  illustrate  it  still  more  familiarly, 
like  the  cat  which  runs  round  after  its  own  tail,  without  changing 
its  place.  But  for  the  most  part  they  describe  a  cycloid  by  a  move- 
ment of  progression  by  jerks  and  leaps,  as  it  were ;  more  rarely 
they  advance  in  a  -right  line ;  their  natural  tendency  towards  the 
light  being  indicated  by  the  fact  that  in  the  drop  of  water  in  which 
I  observed  them  they  massed  themselves  voluntarily  towards  the 
edge  nearest  to  the  window." 
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The  exterior  resemblance  of  these  oorpuscules  to  the  Anthero- 
zoids  of  Yaucheria,  justifies  one  in  attributing  to  them  analogous 
functions.  When  these  antherosoids  become  free  and  diffused 
through  the  water,  they  reunite  after  a  time  round  certain  cellules, 
whose  contents  are  organised  like  spores.  They  agitate  the  water 
near  these  cellules ;  they  attach  themselves  to  its  walls,  leaving  it 
for  an  instant,  then  returning  immediately.  Finally,  one  of  the 
corpuscles,  approaching  one  of  the  openings  existing  in  the  mem- 
brane of  the  sporanges,  it  fixes  itself  there,  and  introduces  its 
delicate  beak.  Sometimes  the  posterior  part  of  its  body  becomes 
too  large  to  pass  with  impunity;  then  we  see  it  pushing  itself 
on,  but  without  relaxing  the  hold  with  its  beak,  contracting  and 
making  itself  smaller.  In  short,  it  forces  itself  a  passage  and  pene- 
trates into  the  cavity  of  the  sporange.  At  the  same  time  other  an- 
therozoids  penetrate  in  the  same  manner  or  by  analogous  methods. 
Three  or  four  of  these  are  often  engaged  at  once  in  the  same  open- 
ing ;  the  smallest  pass  without  difElculty  at  the  first  attempt,  and  in 
their  movement  of  translation  with  the  liquid  in  which  they  swim 
in  the  bosom  of  the  sporange,  describe  great  circles,  and  constitute 
an  extremely  curious  phenomenon.  After  a  few  moments  the 
sporange  may  contain  more  than  twenty  of  these  antherozoids, 
which  agitate  themselves  roimd  the  young  spores.  These  are,  as 
I  have  stated  above,  small  soft  spheroids,  more  or  less  completely 
filled  with  chlorophyle,  and  enveloped  in  a  mucous  bed,  having, 
however,  none  of  the  characters  of  a  cellulose  membrane.  The 
spermatozoids  throw  themselves  one  spore  upon  another,  as  if 
some  electric  attracted  and  repulsed  them  alternately,  and  that  so 
rapidly  that  the  eye  can  sea  rely  follow  their  movement.  They 
are  often  observed  to  move  with  the  same  agility  from  one  end 
of  the  sporange  to  the  other,  while  the  agitation  of  their  vibratile 
cells  impresses  upon  the  spores  a  slow  movement  of  rotation.  I  have 
seen  the  antherozoids  agitate  themselves  confusedly  in  the  cavity 
of  the  sporange  during  more  than  two  hours.  Their  movement 
becomes  slower  and  slower  by  degrees,  and  they  finish  by  attaching 
themselves  to  the  surface  of  the  young  spores.  We  can  then 
see  one  or  two  fix  themselves  by  the  cilia  and  the  beak  upon 
each  of  these  bodies,  dwelling  as  if  implanted  there,  oscillating 
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there  for  some  time ;  then  finally  they  become  quite  immoYable, 
and  attach  themselves  in  all  their  length  upon  the 
spore.  Their  body  loses  its  form;  it  is  no  longer 
a  mere  mucous  drop,  of  which  a  part  seems  to 
be  absorbed  by  the  spore.  The  primordeal  spore, 
now  fecundated,  soon  becomes  covered  with  a  true 

Fig.  JWl.  Spore  of  .  ,, 

sphieropiea.     ccllular  membrane,  as  represented  m  rig.  oOl. 

When  these  spores  are  prepared  to  germinate,  their  contents  are 
subjected  to  many  modifications.  They  become  granulated, 
assuming  a  sombre  tint  of  reddish  brown,  and  a  transparent 
circle  shows  itself  in  the  centre.  The  reddish  matter  frequently 
assumes  a  greenish  tint  before  germination.    This  change  of 


a  b  c 

Fig.  303.  Spores  of  Sphnroplea  in  coarse  of  germination. 

colour  proceeds  slowly  and  step  by  step  from  the  exterior  of  the 
spore  towards  the  centre  of  its  cavity,  and  the  plastic  contents 
finally  separate,  first  into  two,  then  into  four,  and  ultimately  into 
a  much  greater  nimiber  of  parts  (Fig.  302,  a,  b,  c),  which  rupture 
their  double  envelopes  and  spread  themselves  freely  in  the  water, 
like  so  many  zoospores. 

The  form  of  these  zoospores  is  as  uncertain  as  their  size  and 
colour.  During  more  than  an  hour  these  corpuscles,  furnished 
with  two  cilia  to  their  beak,  agitate  themselves  by  a  slow  jerking 
movement,  interrupted  from  time  to  time  with  long  pauses,  until 
it  almost  seems  as  if  they  had  lost  thfiir  power  of  movement, 
when,  after  many  hours  of  immobility,  they  suddenly  resimie  their 
motion. 

When  these  zoospores  begin  to  germinate  they  elongate  themselves 
more  and  more,  in  a  spindle-like  form,  swelling  in  the  middle, 
as  in  Fig.  303,  a,  b,  c,  d,  e,  /.  In  a  short  time  the  little  plant, 
hitherto  formed  of  a  single  cell,  separates  into  two  equal  com- 
partments ;  then,  successively,  into  a  great  number  of  cells,  at  the 
cost  of,  and  in  proportion  to  their  size,  becoming  finally  a  young 
Spha^roplea. 


THAUiOOENS. 


233 


[ 


Sucli  is  a  brief  history  of  Sphceraplea  annulina,  in  which  the 
descriptions  of  M.  Cohn  are  only  slightly  abbreviated.  The 
strange  details  give  birth  to  feelings 
of  profound  admiration  in  the  natural- 
ist and  thinker.  Here  are  individuals 
placed  at  the  bottom  of  the  vegetable  scale 
which  are  reproduced  by  the  emission  of 
germs  gifted  with  a  movement  of  their 
own,  and  seemingly  guided  in  their  evo- 
lutions by  a  true  kind  of  instinct. 

Looking  at  these  voluntary  movements 
so  apparent  in  the  younger  generations 
of  an  inferior  vegetable,  one  is  drawn, 
with  the  German  naturalist,  to  consider 
them  as  animals,  which,  by  holding  them- 
selves immovable,  and  attaching  them- 
selves to  some  object,  become  vegetables. 
But  how  much  do  these  facts  over- 
throw the  notions  generally  entertained 
of  the  distinctions  between  animals  and 
plants!  In  order  to  know  in  what 
life  consists,  it  is  not  sufficient  to  con- 
template creatures  of  the  higher  organ-  F'g-  303. 
isation  only ;  the  whole  series  of  creation  must  be  contemplated, 
from  man  down  to  the  humble  sp/ueroplea. 


III.  FuCACE-«. 

The  Seaweeds  closely  resemble  Confervacea)  both  in  structure  and 
local  habitat.  They  differ  in  their  mode  of  reproduction,  the 
organs  appearing  as  little  green  warts  on  the  outside  of  the  plant, 
invested  by  a  thin  membrane  enclosing  the  sporules ;  while  the 
antheridia  have  a  spiral  filament.  Some  of  them  are  used  as  food, 
as  A/aria  ^sculenta,  and  Fvcus  vesciculosus,  which  are  eaten  by  the 
inhabitants  of  Scotland  and  Ireland,  and  the  natives  of  the  shores 
of  the  Pacific.  They  have  also  been  extensively  employed  for 
industrial  purposes,  both  in  our  own  and  other  countries,  in  the 
manufacture  of  kelp,  glass,  and  especially  iodine,  which  is  extracted 
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from  many  species.  The  Fvcacem  are  distinguished  from  all  other 
seaweeds  by  a  remarkable  characteristic,  namely,  the  position  of 
their  spores  within  little  hollows  simk  in  the  substance  of  the 
plant,  and  commimicating  with  the  surface  by  a  pore. 

Dr.  Lindley  divides  the  order  of  FucacesD  into  the  three  following 
sub-orders,  each  distinguished  by  their  own  peculiarities: — 


Including  the  Lemanea,  Fuci, 
Cy»toceira,  Sai^rBMuui,  Turbi- 
nuria,  and  Scirouocciu. 


L  ^"k  P'*"  sephonons,  without)    including   Hydrogastrom  and 

U^*'?he"5iS{"  ^     '  Bometui,e.|  BaliiicUosperniin,  aud  ChSSarial 

{Frond  polj'siphonoua.  barked  and  jointed,)  Including  the  Spacelaria,  the 
vesicles  scattered  over  the  surface  of  the  fiond.  >  Dictyoaiphon,  Laminaria,  and  Sper^ 
or  iu  heaps.  )  achuun. 

(Frond  polvsiphonooa,  often  bladdery,  vesi- 
cles seated  in  hollow  conceptacles  funned  of 
a  foldinff-in  of  the  fold,  pierced  hy  a  spore 
surrounded  by  flock:  conceptacles  scattered 
ur  collected  upoa  a  reccyiacle.  ^ 

Two  species  of  Sargassum,  S.  vidgare  and  S.  Vdcci/eruMy  are 
frequently  found  on  our  shores  as  far  north  as  the  mouth  of  the 
Clyde  and  the  west  coast  of  Scotland ;  but  they  are  mere  waifs 
and  strays  cast  with  other  tropical  productions  on  our  shores. 
They  are  the  "  Gulf- weed  "  which  form  floating  meadows  in  the 
midst  of  the  ocean.    "  Midway  the  Atlantic,*'  says  Maury,  in  his 

Physical  Geography  of  the  Sea,"  p.  88,  "  in  the  triangular  space 
between  the  Azores,  Canaries,  and  the  Cape  de  Yerd  Islands,  is 
the  great  Sargasso  Sea,  covering  an  area  equal  in  extent  to  the 
Mississippi  Valley ;  it  is  so  thickly  matted  over  with  the  Ghilf- 
weed  that  the  speed  of  vessels  passing  through  it  is  often  retarded. 
When  the  companions  of  Columbus  saw  it,  they  thought  it  marked 
the  limits  of  navigation,  and  became  alarmed.  To  the  eye,  at  a 
little  distance,  it  seems  substantial  enough  to  walk  upon.**  The 
reproductive  bodies  of  these  plants  are  in  the  beginning  little  wart- 
like bodies,  invested  by  a  very  thin  membrane,  placed  close  over  an 
inner  sac  filled  with  green  granules.  The  spores  are  external ;  that 
is,  they  are  inserted  on  the  surface  of  a  vescicle  upon  which  they 
are  generated, 

Vaucheria. 

Tufts  of  Vaucheria  are  formed  of  a  network  of  cylindrical  fila- 
ments, branching  and  continuous,  enclosing  green  granules  and 
a  colourless  mucilage.  This  small  plant,  common  enough  in 
marshy  places,  is  rendered  very  remarkable  by  its  diverse  modes 
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of  reprcMliiction.  It  lias  been  the  subject  of  most  interesting  and 
minute  investigations  made  by  M.  Thuret  and  Yon  Pringsheim. 
Its  reproductiye  spores  are,  as  we  shall  see,  gifted  at  one  period 
of  their  existence  with  a  true  movement,  and  it  may  actually  be 
said  to  walk.  This  very  remarkable  fact  shows  how  difficult  it 
sometimes  is  to  establish  precise  differences  between  plants  and 
animals,  and  to  define  absolutely  the  limits  of  what  are  sometimes 
called  the  kingdoms  of  nature. 

The  extremity  of  the  filaments  of  this  Fiici  are  swollen  into  a 
club-like  form,  and  the  green  matter  is  condensed  there  until 


*•  1»  19  15  "  10 


Fig.  304.   Transfonnation  ot  Vaucheha.  Tift,  :m,  Spm  of 

Vaucheria  eaca|)iiig. 

it  assumes  a  blackish  tint.  In  Fig.  304  are  represented  the 
successive  alterations  which  the  extremity  of  vaucheria  presents 
at  the  moment  when  the  work  of  reproduction  is  in  progress. 
The  letters  ab  c  d  e  indicate  the  progressive  modifications  which 
take  place.  According  to  M.  Thuret,  the  granules  separate 
themselves  slowly,  the  one  from  the  other,  towards  the  base  of  the 
club-like  swelling,  leaving  there  a  vacant  space.  The  granules 
now  approach  each  other  again,  and  once  more  form  a  junction. 
But  then  a  great  change  takes  place,  for  this  singular  operation 
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seems  to  determine  the  separation  of  the  mother  plant  from  the 
reproductive  body  or  spore.  Henceforth  the  spore  is  invested 
with  a  proper  membrane,  and  possesses  a  distinct  organisation. 
This  is  the  moment  when  the  crisis  approaches.  The  upper 
extremity  of  the  spore  is  ruptured  (Fig.  305)  ;  at  the  same  time 
it  begins  to  turn  on  its  axis  so  completely  that  the  granules 
contained  may  be  observed  passing  rapidly  from  right  to  left,  and 
from  left  to  right,  as  if  they  moved  in  the  interior  of  a  transparent 
cylinder.  The  narrow  opening  by  which  the  spore  seeks  its  egress 
produces  a  very  marked  state  of  strangulation.  In  a  few  moments 
it  succeeds  in  disengaging  itself  and  throws  itself  into  the  water. 

Once  detached  from  the  mother,  the  individual  spore 
now,  as  represented  in  Fig.  306,  continues  to  turn  upon 
itself  unceasingly,  but  with  a  very  irregular  motion,  its 
movement  being  now  quick  or  slow  in  one  direction  and 
now  in  another.  Generally  it  gains  the  edge  of  the  object- 
glass  on  which  the  observation  is  being  made  as  if  it 
sought  to  escape  from  its  prison-house.  Sometimes  its 
motion  is  arrested  for  an  instant,  and  immediately  it  resumes  its 
more  active  career. 

The  whole  surface  of  the  spore  is  covered  with  vertibratal  cilia. 
Fig.  307,  which,  however,  are  quite  invisible  from 
the  rapidity  of  their  motion.  In  order  to  see 
them  properly  it  is  necessary  to  stop  them  by  means 
of  some  re-agent,  such  as  opiimi  or  iodine.  The 
effect  of  this  application  is  very  remarkable.  The 
opium  reduces  the  movements  of  the  spores  of  the 
Vaucheria  so  as  to  admit  of  the  play  of  the  organs 
being  quite  perceptible.  The  iodine  arrests  them 
suddenly,  and  makes  their  motion  more  perceptible 
from  the  suddenness  of  their  arrest.  The  iodine 
employed  by  M.  Thuret  contained  only  one 
thousandth  part  of  iodine. 

This  gentleman  has  succeeded  in  following  the  movements  of 
a  spore  of  Vaucheria  in  water  during  more  than  two  hours. 
When  the  cilia  finally  cease  to  move,  the  spores  remain  immov- 
able and  soon  begin  to  germinate  (Fig.  308),  giving  birth  to  a 
Fv/A^  a  new  Vaucheria. 


Fig.  S07.   Spore  with 
its  Cilia. 
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Here  we  are  permitted  to  behold  a  very  astonishing  phenomenon. 
Are  these  young  beings  really  plants  P  The  German  botanists  call 
them  Zoospores.  They  identify  them  with  animals, 
remarking  that  animals  only  have  organs  of  loco- 
motion, and  that  the  vibratile  cilia  which  are  ob- 
served in  the  spores  of  the  Vauc/ieria  are  true  organs 
of  motion.  Thus,  according  to  certain  German 
naturalists,  at  the  commencement  of  their  lives 
these  Ftici  are  true  animals,  which  only  become 
plants  when  they  are  fixed  and  begin  to  germinate. 

Apart  from  this  theory  of  transformation, 
TJnger's  remarks  upon  the  clubbed  Vaucheria,  V. 
Clamta,  are  highly  interesting.  While  examining 
this  plant  he  foimd  that  the  vesicular  summits  had 
the  power  of  contraction,  and  that  by  this  process 
they  expelled  the  contained  sporules, which,  after  expulsion,  ascended 
to  the  surface  of  the  water.  Happening  to  look  at  the  surface  of  this 
water,  he  was  surprised  to  find  it  covered  with  small  globules  of  un- 
equal size,  swinmiing  freely  here  and  there,  and  gliding  round  glo- 
bules that  remained  motionless,  stopping  and  again  setting  themselves 
in  motion,  like  animated  beings.  The  next  day  a  great  number  of 
these  globules  aggregated  round  the  bubbles  of  gas  disengaged 
from  the  Con/ercce,  and  floated  at  the  surface, — some  dark  green, 
others  round  or  elongated,  others  transparent,  humid,  diverging  at 
right  angles  with  each  other,  all  evidently  plants  in  a  state  of  ger- 
mination. Other  globules  were  oval,  dark  at  one  extremity,  and 
almost  transparent  at  the  other,  which  swam  freely  about,  and 
within  the  space  of  an  hour  he  succeeded  in  tracing  not  only  the 
diminution  of  vitality  and  the  death  of  these  infusoria^  but  the  subse- 
quent development  of  the  dead  animals  into  germinating  plants. 

The  French  botanists  arc  more  cautious  in  expressing  their 
views;  they  dare  not  pronounce  upon  the  animality  of  these 
beings  ;  and  the  researches  of  M.  Decaisne  prove  beyond  a  doubt 
the  vegetable  nature  of  the  so-called  zoospores,  a  doctrine  to  which 
the  more  eminent  English  philologists  had  long  given  their 
adhesion.  For  ourselves,  we  confine  ourselves  to  this  brief  expla- 
nation of  both  opinions. 

When  the  spore  has  become  fixed,  it  develops  itself  regularly ; 
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Fig.  309.  Sporangia  of  the  Vauclieria 
after  fecundation. 


its  progress  is  easily  followed  under  the  microscope.  The  elonga- 
tion of  the  filaments  takes  place,  so  to  speak,  under  the  eye. 
M.  Thuret  states  that  he  has  measured  more  than  once  an  increase 
of  three-twentieths  of  a  millimetre  (about  three-eightieths  of  an 
inch)  in  an  hour. 

Besides  these  non-sexual  multiplications  by  zoospores,  there  has 
been  recently  discovered  in  the  same  plant  a  true  sexual  repro- 
duction, produced  by  the  assistance  of  two  distinct  organs,  borne 
at  a  little  distance  the  one  from  the  other  on  the  filaments.    The  one 

(Fig.  309,  a)  is  a  sort  of  short  branch, 
re-curving  as  it  were  upon  itself,  like 
a  snail,  or  small  horn.  The  other,  b, 
is  a  sort  of  shell,  light  and  thin,  and 
fashioned  like  a  beak,  which  is  called 
the  aporange.  These  two  organs  are 
separated,  the  one  from  the  other,  upon 
the  tube  which  carries  them,  by  a 
transverse  chamber.  In  the  interior  of 
the  sporange,  and  towards  its  base,  certain  green  seeds  are  found, 
while  towards  the  beak  is  a  colourless  matter,  very  finely  granulated. 
At  the  extremity  of  the  comicule,  which  is  bounded  by  a  thin 

© ,-^_^    partition,  a  great  number  of  small  clubs  are 
found,  more  or  less  surroimded  by  a  colour- 
^^^^   less  mucilage. 

Such  is  the  state  of  things  when  fecunda- 
tion takes  place.  At  this  moment  the  membrane 
of  the  sporange  is  broken  at  its  tip,  and  the 
matter  contained  in  this  species  of  sac  is  poured  out  through 
the  opening  (Fig.  310).  Immediatety  after  the  sporange  opens, 
the  cornicle,  by  a  marvellous  coincidence,  opens  also  at  its 
extremity,  and  pours  out  its  contents.  Innimierable 
corpuscles  of  minute  size,  ,  but  retaining  their  club- 
like shape,  that  is  to  say,  antherozoids,  now  issue 
from  the  cornicles.  They  penetrate  the  adjacent 
opening  of  the  sporange  (Fig.  311),  filling  it  almost 
entirely.  Arrived  at  the  surface  oX  the  mucous  and 
granulous  bed,  which  prevents  them,  by  its  consistence, 
from  penetrating  further,  they  advance  and  retire,  continuing  this 


Fig.  310.  Antherozoid 
uf  Uie  Vaucheria. 


Fi^.  811.  Anthero. 
zoidD  penetrating 
Uie  Sporangia. 
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backward  and  forward  motion  during  the  next  half  hour,  presenting 
a  most  singular  spectacle  to  the  observer.  Sometimes  a  partition  is 
formed  in  advance  of  the  mucous  bed,  which  prevents  the  ulterior 
action  of  the  locomotive  corpuscles  from  exercising  themselves 
upon  it.  These  movements  will  endure  for  yet  another  hour ;  but 
they  become  gradually  slower  and  slower,  ceasing  entirely  at  the 
end  of  a  few  hours. 

It  is  after  the  introduction  of  the  antherozoids  into  the  sporange 
that  a  large  cell  or  spore  forms  itself  in  the  interior  of  the  sporange, 
which  completely  fills  it.  At  first  greenish, 
this  cellule  becomes  paler  by  degrees,  and 
presents  in  its  interior  many  larger  bodies 
of  a  sober  brown  (Fig.  312).  Sometimes 
it  is  isolated  from  the  tube  in  consequence 
of  the  membrane  of  the  sporange  begin- 
ning to  decompose.     At  a  certain  time,  V  /u 
that  is,  in  about  three  months,  this  spore  ^==™ss«»»*» 
begins  torecover  its  green  colour;  it  becomes           FonMUooof  spowt. 
elongated  slowly,  and  soon  assumes  the  form  of  a  young  tube  of 
Vaucheria,  and  in  a  short  time  it  is  a  perfect  resemblance  of  the 
mother  plant  (Figs.  313  and  314). 


FSgi.  313, 314.  Spores  of  Vaocbeii*  genninating. 


Such  is  the  double  and  singular  mode  of  fecundation  in  the 
Vaucheria,  It  was  foreseen  by  Vaucher,  who  recognised  the 
first,  and  suspected  the  importance  of  the  cornicles ;  but  we  are 
indebted  to  Von  Pringsheim,  an  able  German  anatomist,  for  the 
complete  and  circumstantial  relation  which  is  here  presented.  The 
Fucu^  tesicvlom^  (see  Fig.  315)  is  the  commonest  and  best  known  of 
all  the  Marine  Algse.   It  is  found  on  all  the  shores  of  Europe,  and 
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in  the  North  Sea  it  grows  so  abundantly  that  it  is  used  for 
domestic  purposes,  such  as  roofing  houses.  It  is  also  cut  twice  a 
year  in  some  places  in  order  to  extract  soda  from  its  ashes  after 
burning  it.    The  plane  part  of  its  bifurcated  frond  is  sown  with 


Fig.  S15.  Fucua  Ye&iculoBus. 


globulous  vesicles  or  air-bags,  which  are  probably  intended  to 
sustain  the  plant  in  the  water  and  perform  the  functions  of  the 
air-ceUs  in  fishes.  Certain  mamelous  tubercles  invest  the  ex- 
tremity of  the  bifurcations  of  the  frond. 

If  the  water  is  withdrawn  from  certain  portions  of  the  plant 
at  the  time  when  the  tubercles  are  fully  developed,  it  is  some- 
times observed  that  their  orifice  is  closed  by  a  drop  of  reddish 
liquid,  while  other  portions  of  the  same  plant  present  in  similar 
circumstances  a  sort  of  secretion,  no  longer  red,  but  olive. 

This  change  of  colour  seems  at  first  glance  to  indicate  a  physio- 
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logical  difference  in  tlie  tubercles  borne  upon  the  different  fronds. 
The  fact  seems  to  be  that  each  of  these  tubercles  is  only  a  cavity 
or  conceptacle,  enclosing  in  the  one  case  a  fecundating  apparatus, 
in  the  other  a  fruit-bearing  organ ;  and  these  organs  are  borne 
upon  separate  tubercles.  Fuctis  vesiculosus  may  therefore  be  con- 
sidered as  ditBceaus.  "  The  fructification  of  the  Fucaceac,"  says 
M.  Thuret,  is  contained  in  small  spherical  cavities  situated  beneath 
the  epiderm,  called  conceptacles.  These  are  completely  closed  at 
first,  but  open  eventually  ;  they  open  at  the  surface  of  the  frond 
by  a  small  pore  or  mouth,  through  which  the  reproductive  bodies 
escape,  assisted  by  jointed  and  branched  hairs  or  cilia,  which  line 
the  conceptocle  which  supports  the  anthcroids,  and  it  is  at  their 
base  that  the  s]>ores  are  fixed.    In  certain  species,  spores  and 


Fig.  316.— TraDBveree  sectiun  of  Uie  ConceptAcle. 


antheroids  are  found  in  the  same  conceptaclo ;  in  others,  on  the 
contrary,  these  organs  are  produced  in  different  conceptacles,  and 
on  different  individuals." 

The  male  conccptacle  of  F,  vesiculosus  (Fig.  316)  is  found  to 
contain  small  ovoid,  transparent  sacs,  containing  a  whitish  mass 
sprinkled  with  reddish  granules.  These  are  the  antheroids  which 
are  inserted  or  supported  upon  the  branched  reticulated  hairs 
which  lino  the  conceptacle.  They  enclose  numerous  transparent 
corpuscles,  at  first  very  thin  and  colourless,  but  in  time  the 
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matter  condenses  into  little  bodies  forming  a  greyish  mass,  sprinkled 
with  orange  or  reddish  spots.  These  corpuscles  are  the  anthe- 
rozoids,  which  are  so  packed  that  neither  form  nor  structure  can 
be  recognised.  The  antherids  of  Fucus,  Ozothallia,  Pelvetia, 
and  Himanthalia  have  a  double  envelope  ;  that  is,  the  sac  in  which 
they  are  contained  is  itself  closed  by  another  of  the  same  descrip- 
tion, which  remains  fixed  to  the  hair  on  which  it  was  produced, 
while  the  inner  one  is  expelled  through  its  summit  and  falls  into 
the  conceptacle,  whence  it  glides  as  far  as  the  mouth.  The  anthe- 
rozoids  which  fill  it  soon  become  violently  agitated ;  the  sac  opens 
at  one  or  both  ends,  through  which  they  force  their  way  into  the 
stamen  and  disperse.  In  Ualidrys,  Pycnophycus,  and  Cystoseira, 
the  second  envelope  is  absent,  the  mere  sac  only  is  found  attached 
to  the  jointed  hairs,  and  the  antherozoids  are  expelled  directly  and 
in  a  mass,  remaining  for  a  time  in  ceaseless  struggling,  and  turning 
upon  one  another  before  dispersing  in  the  liquid,  where  they  move 
witK  great  vivacity.  Their  locomotive  organs  consist  of  two  cilia, 
greatly  attenuated,  the  shorter  of  which  appears  to  be  inserted  at 
the  smallest  extremity  of  the  body,  which  is  always  in  advance 
during  its  progress.  The  second  oil  is  drawn  behind  the  cor- 
puscle. 

In  what  some  botanists  designate  the  female  conceptacle  of  Fucus 
vesiculosus  (Fig.  317),  certain  membraneous  sacs,  more  or  less 
spherical  or  ovoid,  are  found,  enclosing  a  rounded  opaque  mass,  of  a 
greyish  brown,  divided  into  eight  parts.  These  sacs  or  sporanges  are 
borne  upon  a  short  peduncle,  and  surroimded  by  articulated  fila- 
ments. When  the  sporange  opens,  as  the  antherozoid  does  at 
a  given  moment,  the  mass  which  it  contains  is  set  at  liberty,  still 
preser\dng  its  original  form,  so  long  as  the  inner  sac  is  sufficiently 
strong  to  restrain  it.  But  matters  do  not  remain  long  in  this 
state ;  the  spores  isolate  themselves  more  and  more  in  the  mem- 
braneous envelope  which  confines  them,  and  finally  they  become 
free.  They  are  then  perfectly  round,  of  an  olive  yellow,  and 
absolutely  destitute  of  skin. 

M.  Thuret,  to  whom  we  are  indebted  for  some  excellent  obser- 
vations on  the  structure  of  these  vegetables,  has  established  by  his 
experiments  what  becomes  of  the  spores  when  disengaged  from 
their  envelope.    "  If  the  male  fronds,  which  are  easily  recognised 
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by  the  yellowish  colour  of  their  receptacles,"  he  says,  "  are  placed 
for  a  short  time  in  a  humid  atmosphere,  an  effect  is  produced 
analogous  to  what  has  been  described  in  the  female.  The 
antherids,  expelled  in  immense  quantities  from  the  conceptacles, 
form  on  the  surface  of  the  frond  at  each  ostiole,  or  mouth,  small 
viscous  mammals  of  an  orange  colour.  When  a  portion  of  the 
viscous  matter  is  detached  with  a  needle's  point,  and  examined  with 


Fig.  317.— Traiuverse  itecUuu  uf  tliu  Couceptttcle  enclosing  Spbores. 

the  microscope  in  a  drop  of  sea- water,  it  is  seen  that  it  is  entirely 
composed  of  antherids,  which  almost  immediately  discharge  the 
antherozoids  which  they  contain.  These  move  about  with  the 
utmost  activity,  and  their  movements  are  prolonged  sometimes  till 
the  next  day,  diminishing  in  their  intensity,  however,  and  by  the 
third  day  at  latest  they  have  become  decomposed. 

**  In  order  to  fecundate  the  spores  and  prepare  them  for  germi- 
nation, it  is  necessary  to  mix  them  with  the  water  which  contains 
some  antherids.  If  the  experiment  is  made  upon  a  glass  plate, 
and  the  antherozoids  are  present  in  considerable  quantities,  one  of 
the  most  curious  spectacles  which  the  study  of  these  interesting 
plants  can  produce  will  be  presented  to  the  observer.  The 
antherozoids,  attaching  themselves  in  great  numbers  to  the  spores, 
communicate  to  them,  by  means  of  their  vibratile  cilia),  a  move- 
ment of  rotation,  sometimes  very  rapid.  Sometimes  the  entire  field 
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of  the  micrascope  is  coTered  with  these  thick  brownish  epkereB, 
bristling  with  antherozoids,  which  roll  themselTes  about  in  all 
directions,  surrounded  with  swarms  of  these  corpuscles. 

"  In  about  half  an  hour,  rarely  longer,  this  moyement  of  the 
,  /  spores  ceases ;  the  antherozoids  continue,  however, 

to  be  agitated  for  some  time,  but  with  diminished 
activity,  until  all  movement  is  finally  arrested. 
From  the  day  when  the  spores  are  thrown  into 
contact  with  the  antherozoids  they  are  already 
re-invested  with  a  membrane." 

M.  Thuret  remarks  on  this  movement  of  rota- 
tion among  the  spores,  that  the  phenomenon,  how- 
ever curious,  does  not  perhaps  merit  much  con- 
sideration. He  does  not  think  it  necessary  to  the 
fecundation  of  the  spores,  and  does  not  admit 
that  the  movement  takes  place  in  nature. 

lY.  Ceramiace-«. 

Seaweeds  are  distinguished  by  their  rose  or  pur- 

])lish,  sometimes  olive  or  violet  colour,  hence  called 

tj^  Rose-tangles.  They  are  cellular,  or  rather  tubidar, 

unsymmetrical  bodies,  their  cells  being  long  and 

tubular,  occasionally  only  polygonal,  multiplied 

by  means  of  tetraspores  and  spha^rospores,  as  they 

are  in  threes,  as  in  Chondria,  or  fours,  within  a 

transparent  perespore,  as  in  Corallina  officinalis^ 

or  mother-cell ;  a  variety  in  their  fructification 

which,  as  Dr.  Lindley  remarks,  "  seems  to  indicate 

their  being  the  highest  form  of  algals.**    They  are 

entirely  marine  species,  and,  according  to  Endlicher, 

they  chiefly  abound  between  the  35^  and  48"^  par- 
Fig.  318.  FucQfl  ... 

NodoBus.  allel,  diminishing  in  number  towards  the  pole  and 
the  equator,  and  being  rare  in  the  Southern  hemisphere.  It  is 
among  the  genera  of  this  order  that  the  more  gelatinous  seaweeds 
occur :  the  material  out  of  which  the  swallows  construct  the  edible 
nests  so  valued  by  the  Chinese  is  supposed  to  be  Gelidium.  Plo^ 
caria  compressa  and  Chondrus  crispus  possess  similar  qualities. 
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Rhocbmenia  palmata,  the  Dulse  of  the  Scottish  coast,  the  Dillesk 
of  Ireland,  and  the  Saccharine  Fucus  of  the  Icelanders,  is  eagerly 
sought  on  the  coasts  throughout  the  maritime  countries  of  Europe. 

V.  Characks. 

The  Charas  are  aquatic  plants,  composed  of  an  axis  consisting 
of  parallertubes,  which  are  either  transparent  or  incrusted  with 
carbonate  of  lime,  and  of  whorls  of  symmetrical  tubular  branches, 
multiplied  by  spiral-coated  nucules  filled  with  starch.  They  are 
among  the  most  obscure  creations  of  the  vegetable  world  in  regard 
to  their  reproductive  organs,  but  their  transparency  makes  them 
interesting  objects  of  investigation,  and  they  were  the  first  in  which 
an  actual  circulation  of  sap  was  observed.  They  inhabit  stagnant 
fresh  or  sea  waters,  and  live  always  immersed,  giving  out  a 
foetid  odour,  and  having  a  dull  greenish  colour.  Their  stems 
are  regularly  branched,  brittle,  and  surrounded  here  and  there 
by  smaller  branches  or  whorls,  the  axils  of  the  uppermost  whorls, 
concealing  the  reproductive  organs,  consisting  of  nucule,  sup- 
posed to  be  analogous  to  the  pistil,  and  a  globule  representing  the 
anther. 

The  order  consists  of  three  genera,  Chara,  Notilla,  and  Charopsis; 
the  first  containing  on  the  outsides  of  its  central  tube  a  thick  layer 
of  calcareous  matter,  whi(;h  is  the  result,  according  to  Greville,  of 
the  peculiar  economy  of  the  plant  itself,  and  according  to  Brewster, 
analogous  to  the  siliceous  deposit  on  Equisetum.  Notilla,  on  the 
contrary,  is  transparent,  and  free  from  all  foreign  matter.  This 
property  seems  to  have  recommended  it  as  a  subject  for  experi- 
ment. It  appears  that  if  the  stem  of  any  transparent  Chara  is 
examined  with  a  good  microscope,  a  distinct  current  will  be  seen 
to  take  place  in  ctctj  tube  of  which  the  plant  is  composed, 
setting  from  the  base  of  the  tubes  to  the  apex,  and  returning  in 
C.  vulgaris  at  the  rate  of  about  two  lines  per  minute,  and  that 
this  movement  is  destroyed  by  the  application  of  a  few  drops  of 
spirits;  by  pressure;  or  by  lacerating  the  tube.  M.  Thuret's  account 
of  the  structure  and  action  of  these  plants  is  singularly  interesting. 
"  The  antherids  in  all  the  species  are  in  the  from  of  orange-red 
globules,  immediately  below  the  spore-cases.  These  globules  consist 
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of  eight  sL'ghtly  concaye  triangular  cells,  crenellate  at  the  edge, 
the  crenells  dove-tailing  together  so  as  to  form  a  sphere  wlien 
united  with  a  corresponding  partition  directed  towards  the  centre 
of  the  cell,  occupying  about  a  third  of  its  breadth ;  that  part  which 
is  turned  towards  the  antherid  is  clothed  with  a  lining  of  red 
granules,  the  rest  of  the  cell  containing  a  colourless  liquid  which 
gives  it  transparency,  and  produces  the  appearance  of  the  antherid 
being  surrounded  by  a  whitish  ring.    To  the  centre  of  each  cell 
is  attached  an  oblong  vesicle  filled  with  orange-coloured  granules 
arranged  in  lines,  and  presenting  a  very  remarkable  circulation. 
The  eight  vesicles  emanating  from  the  eight  cells  converge  in  the 
centre  of  the  antherid,  where  they  are  united  by  a  small  cellular 
mass ;  while  a  ninth  vesicle  of  the  same  nature,  but  larger  and 
bottle-shaped,  fixes  the  antherid,  its  broad  base  being  attached  to 
a  branch  of  the  plant,  while  its  other  extremity,  penetrating  the 
four  lower  valves,  is  fixed  in  the  central  cellular  mass  of  the 
antherid.    From  this  point  also  are  a  number  of  wavy  transparent 
tubes  divided  by  partitions,  in  each  joint  of  which  is  borne  a 
thread-like  anthozoid  rolled  up  on  itself  several  times.  When 
these  tubes  are  young  their  joints  contain  only  a  small  granular 
mass  forming  a  nucleus  of  oval  form  and  greyish  colour,  of  irre- 
gular form  and  higher  refractive  power,  as  well  as  more  defined 
edges  at  the  base.    This  nuclei  subsequently  disappears,  leaving  a 
brilliant  point  encircled  with  black  on  each  side  of  the  joint. 
This  is  the  first  indication  of  the  appearance  of  an  antherozoid, 
and  it  is  produced  by  the  circimivolution  of  their  thread-like  body. 
By  degrees  the  antherid  dehisces ;  the  valves  or  cells  turnback  on 
the  branch,  dragging  with  them  the  oblong  central  vesicle,  to  the 
extremity  of  which  a  portion  of  the  cellular  mass  adheres,  which 
bears  the  tubes  filled  with  antherozoids.   These  now  present  them- 
selves, under  the  microscope,  twisting  and  turning  in  aU  directions 
in  the  cavity  which  contains  them.    They  eventually  escape  by  a 
sudden  movement  which  resembles  the  action  of  a  spring.  When 
free  they  resemble  a  thread  twisted  up  into  a  corkscrew  form  with 
three  or  four  turns,  like  the  fragments  of  spiral  vessels.    The  field 
of  the  microscope  is  quickly  covered  with  little  thread-like  bodies 
swimming  with  a  singular  tremulous  motion.    They  turn  upon 
their  axis,  always  preserving  the  screw  form,  for  their  spiral 
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seems  to  be  somewhat  stiff.  Their  motion  seems  to  be  caused  by 
the  continual  agitation  of  two  long  cilia)  of  excessive  fineness 
which  spring  from  behind  the  anterior  extremity  of  the  spiral  on 
which  they  seem  to  fold  themselves.  The  posterior  extremity, 
namely,  that  which  is  dragged  along  by  the  advancing  antherozoid, 
is  granular,  thicker,  and  less  defined  than  the  rest  of  the  body. 
When  the  ciliao  diminish  in  activity,  it  is  easy  to  see  that  motion 
originates  at  their  base  and  extends  by  waves  in  the  direction  of 
their  length.  Iodine,  alcohol,  ammonia,  and  the  acids,  stop  these 
movements,  the  cilia)  resisting  the  action  of  ammonia  longer  than 
the  other  parts  of  the  antherozoids."  The  phenomena  which  he 
has  described  M.  Thuret  considers  unquestionably  of  the  same 
nature  as  in  the  Mosses,  their  function  being,  as  he  believes,  im- 
pregnation ;  for  which  purpose  the  spore-cases  seem  to  be  con- 
structed, being  surmounted  by  five  cells  surroimding  a  small  canal, 
when  young  forming  a  sort  of  stigmatic  coronal,  which  disappears 
at  a  later  period  when  the  reproductive  body  has  arrived  at  a 
certain  stage  of  growth. 


FUNGALES. 

The  Fungi,  or  Mushrooms,  form  an  extensive  section  of  Thallo- 
gens.  Their  best  known  form  is  the  Mushroom,  in  which  we 
recognise  the  true  sporidia,  contained  in  asci  or  sporule  cases  as 
the  organs  of  reproduction.  But  it  includes  forms  of  infinite 
diversity,  the  least  noticeable  of  which  perhaps  are  the  minuto  sub- 
stances which  appear  in  and  upon  decomposing  fluids,  and  as 
vegetable  parasites  upon  many  living  animals  and  plants.  All 
alike,  however,  consist  exclusively  of  cellular  tissue,  although  they 
differ  widely  in  their  arrangement,  and  especially  in  the  nature  of 
their  reproductive  organs.  In  the  more  minute  bodies  just  alluded 
to,  the  organ  of  fructification  is  simply  an  enlarged  asci  contain- 
ing the  spores.  But  in  the  Mushroom  the  sporidia  are  contained 
in  a  sporule  case,  and  in  some  others  there  are  movable  sporal 
fibres  or  elaters.  They  vary  widely  in  form,  size,  colour,  and 
duration ;  but  one  of  their  most  common  characteristics  is  rapid 
growth  and  brief  duration.  The  most  conspicuous  species  are  dis- 
tinguished by  elegance  of  shape  and  bright  glossy  colours.  But 
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nothing  can  exhibit  greater  extremes  of  development  if  the 
highest  and  lowest  forms  of  Fungales  are  contrasted :  the  large 
fleshy  Boletus,  for  example,  which  grows  on  the  trunks  of  trees, 
and  the  microscopic  mould-plant,  composed  of  threads  much  too 
delicate  to  be  distinguished  by  the  naked  eye,  although  the  latter 
proves  to  be  only  a  simpler  form  of  the  former.  Viewed  in  their 
whole  extent,  the  Fungales  may  bo  described  as  cellular  flowerless 
plants,  nourished  through  their  thallus  or  mycelium  ;  having  a  con- 
centric mode  of  development ;  living  in  the  open  air  ;  propagated 
by  spores,  colourless  or  brown,  and  sometimes  enclosed  in  asci — ^that 
is,  in  transparent  cells — and  destitute  of  gonidia. 

The  Fimgales  are  very  extensive  as  regards  genera  and  species. 
The  Rev.  Mr.  Berkeley  gives  the  number  as  598  genera  and  4,000 
species,  to  which  new  fgrms  are  being  constantly  added.  In 
their  simplest  forms,"  says  Dr.  Lindley,  "  Fungales  are  little 
articulated  filaments,  composed  of  simple  cellules  placed  end  to 
end.  Such  is  the  mould  found  upon  various  substances — ^the 
mildew  of  the  rose-bush,  and  all  the  tribes  of  Miicor  and  Mucedo. 
In  some  of  these  the  joints  disarticulate  and  appear  to  be  capable 
of  reproduction ;  in  others,  spores  collect  in  the  terminal  joints, 
and  are  finally  dispersed  by  the  rupture  of  the  cellule  that  contained 
them.  In  a  higher  state  of  composition  they  are  masses  of  cellular 
tissue  of  a  determinate  figure,  the  whole  centre  of  which  consists 
of  spores  attached,  often  four  together,  to  the  cellular  tissue,  which 
at  length  dries  up,  leaving  a  seed-like  mass,  intermixed  more  or 
less  with  flocci,  as  in  the  pufl'-balls,  or  sporidia  contained  in  mem- 
braneous tubes  or  asci,  like  the  thecae  of  Lichens,  as  in  the  sphcerias. 
In  their  most  perfect  state  they  consist  of  two  surfaces,  one  of 
which  is  even  and  imperforate,  like  the  cortical  layer  of  Lichens ; 
the  other,  separated  into  plates  or  cells,  and  called  the  hymeniunij 
to  whose  component  cells,  which  form  a  stratum  resembling  the 
pile  of  velvet,  the  spores  are  attached  by  means  of  little  processes, 
and  generally  in  fours,  though  occasionally  the  number  is  more  or 
less.'' 

Schleiden's  account  of  the  reproductive  process  of  Fimgales  is 
highly  interesting.  The  most  simple  filamentous  Fungi,  the 
Hypkomycetes,  form,  "  at  the  end  of  the  thread-like  cells,"  he  says, 
"  narrow  protuberances,  on  each  of  which  a  spore  is  developed ; 
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tills  at  length  separates,  having  a  double  membrane,  the  cell  of  the 
spore  itself,  and  the  covering  or  sporangium  arising  from  the 
parent  cell  in  Penicillium  and  Botrytis.  In  others,  the  thread- 
like cells  form  a  spherical  swelling  at  the  extremity,  from  which 
project  a  number  of  such  prolongations,  each  of  which  contains 
a  spore,  which  forms  a  divided  sporangium,  as  in  Mucor  and 
Penicillium. 

"  In  others,  as  in  Gasteromycetes,  the  ventricular  Fungi,  the 
thread-like  cells,  combine  into  pointed  and  non-pointed,  variously- 
shaped  sporocarps,  in  or  upon  which  are  spores  of  the  development 
of  which  we  know  nothing.  After  the  scattering  of  the  spores  the 
thread-like  cells  often  remain  as  tender  wool,  as  in  the  Trickiacea, 
or  as  delicate  net-work  (capillitum),  as  in  Stemonitis  Cribrarea,  and 
the  external  capsule,  generally  composed  of  fine  filamentous  cells, 
is  then  dissolved  or  ruptured  in  a  regular  manner,  as  in  Arcyria 
and  Geastrum. 

"  In  the  most  highly  developed  species,  the  Hymeiumycetes,  or 
membraneous  fungi,  elongated  pouch-like  cells  combine  so  closely 
side  by  side  as  to  form  a  membrane  or  hymenium.  Some  of  these 
enlarge  and  become  sporangia,  sending  out  from  one  to  six  points 
at  their  free  extremity,  on  each  of  which  a  spore  is  developed. 
Thus  the  filiform  cells  either  form  round  masses  closed  in  all  round, 
called  sporocarps,  with  cavities  in  their  interior,  or  they  form 
definitely  arranged  columns  in  Meri&ma  tubes  in  PolypornSy  or 
lamella)  in  l)(P(hilea  and  AyancuSy  or  clothed  on  the  hjTnenium,  as 
in  the  Ilymeniumcctes.  In  Agaricus  the  law  of  their  development 
is  pretty  well  understood.  At  definite  points  of  the  flocculent 
myceliimi,  small  hollow  heads  (volvae)  are  formed,  at  the  bottom  of 
the  cavity  of  which  there  grows  a  corpuscle,  pedunculated  below, 
and  enlarged  into  a  sperical  form  at  the  top.  In  the  lower  part  of 
this  protuberance  a  circular  horizontal  cavity  is  formed,  to  the 
upper  surface  of  which  are  attached  the  tubes,  lamellao,  &c.,  which 
bear  the  hymenium.  The  bottom  of  the  ca^-ity  is  only  formed  by 
a  membrane  (indusium),  separated  from  the  pedicel  on  its  further 
development ;  or  loosening  itself  at  once  from  it  and  the  upper  part 
at  the  same  time,  it  remains  as  a  membraneous  ring  upon  the  stalk. 
The  upper  part,  which  supports  the  hymenium  on  its  lower  surface, 
dilates  subsequently,  and  appears  as  an  umbrella-like  expansion, 
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called  the  cap  (pileus).  The  whole  then  breaks  through  the  volvae, 
which  is  very  soon  dissolved." 

A  most  formidable  array  of  Fimgales  (Entvpkyta),  which  are 
parasites  on  man  and  living  animals,  can  be  produced.  Still  more 
numerous  are  those  which  infest  fruits  and  vegetables.  Smut  in 
wheat,  and  other  cereals,  is  produced  by  Uredo  segetum ;  rust,  red 
gum,  red  rag,  is  produced  by  Uredo  rubigo ;  mildew  is  caused  by 
Puccinia  graminis  enlarging  the  stomato  of  the  plant.  The  potato 
disease,  which  caused  such  distress  in  many  quarters  of  the  globe  a 
few  years  ago,  is  due  to  the  attack  Botrytis  infestans  ;  the  spores  of 
which,  according  to  Berkeley,  are  supposed  to  enter  the  stomato  of 
the  leaves,  causing  disease  in  them,  which  afterwards  extends  to  the 
tubers.    The  dry-rot  in  timber  is  another  form  of  Fungi. 

Fries,  whose  great  work  is  the  foundation  of  most  of  the  modem 
arrangements  of  this  immense  family,  separates  them  into  four 
great  divisions,  which  he  calls  Cohorts,  and  each  of  these  he  again 
divides  into  four  sub-orders,  distinguished  by  the  following 
characteristics : — 


COHOBT. 


I.  HYMSirOMYCETES. 


Chabactkribtics. 

Having  a  Hy- 
menium  or  open- 
ing into  a  fructi- 
fying membrane, 
in  which  the 
spores  or  seeds 
are  placed  usually 
inside  of  a  trans- 
pareu  t  simple  case 
or  asci.  Texture 
wholly  filamen- 
tous. 


8UB-0BDXB8. 


Examples. 


n.  Pybxkomtcetes. 


LPileati. 
n.  Elvellacei. 


m.  Clavati. 


IV.  Tremellini. 


up 

mu 


Fungus  closed^ 
by  a  Peril  he-  i 
um ;  then  per-  I 
'  en- 


I.  SphoeriaceL 


II.  Phacidiacei. 


forated,  and 
closing  a  kernel-  | 

lular,  the  stroma 
or  the  receptacle    IV.  Xyl<»naceL 
somewhat  fila- 
mentous. J 


Hymenimn  on  an- )  .  ^ j^,. 
deride.  Ugaricu.. 

faide^'"™  '"P-jMorchilla. 

Uymenium  on  both  ( rn----j- 
sides.  jvi»Tiiri». 


I  Hymenium 
I  founded  with 


con-\ 
recep- 
<  tacle.  No  asci,  mem- 
braneous  or  gelati- 
\  nous.  ) 


Daczymyset. 


U^S^iefre^?}^-^^ 

^wi»^'"'^^^'}«"-«i- 

I    Kernel  filled  with  ,  g  . 

( naked  spore  cases.  / 

\    Kernel  filled  with) 

V  naked  spore  cases,  and  >  Actinothyrium. 

(dry.  ) 


III.  GA8TEB0MTCETES 


(  A  Peridium 
present,  closing 
up  the  fungus  at 
first,  and  contain- 
ing loose  spores 
having   no  asci 

,  Texture  cellular. 


I.  Angrogafltres. 


/Spore  cases  im- 
mersed in  a  receptacli 


from  peri- 


\  distinct 
(dium. 

i Spore  cases  naked, ) 
amonfl  filaments  dis- >  Sclerodermia. 
tinct  from  peridium.  ) 
i    Spore  cases  naked,) 
m.  Trichodermaoei.  v  covered  by  filaments  >Spumaria. 

( forming  a  peridium.  \ 
i    Spore    cases  im-) 
V  memed  in  a  receptacle  >  Chietomium. 
(or  peridium.  ) 
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COHOST. 


IT.  OOVCOM  TCXTXS. 


CHARACTSBItnCS. 


EZAXPLSS. 


Spores  naked; 
t«xrtire  between 
fllamentotu    aiid  . 
cellular;  the  thai-  [ 
lun  often  imper-  ! 


I.  Tubercularini. 


II.  Mocorini. 


ceptihle. 


nL  Macedinea. 


IV.  HypodermL 


SUB-ORDSPS. 

Spore  caM0  plunfred'^ 
M  entangled  recep-fp^ 
tai'le  on  a  free  one.  f 
Spnra  caaea  on  a/ 

{lllamentoua   reieptar ) 
de,  at  Ant  incliwed  in  >  Stllbum. 
alitilo  peridiiim.  ) 

j Spore  caaea  at  flrat  ^ 
coiu-eiUed    by   111a- '  Aapeigillna. 
menta.  S 


Exaaporium, 


i  Spore  cases  aprinff- 
•(infr  from  under  the 


(cuticle  of  treea. 


Mushrooms  (Agarics). 

The  Mushrooms,  then,  are  leafless,  stemless,  and  rootless ;  tliey 
respire,  thereby  producing  carbonic  acid,  like  flowers  and  animals. 

The  organs  of  vegetation  and  those  of  reproduction  are  quite  dis- 
tinct in  the  mushrooms.  The  first  are  composed  of  a  sort  of  pack- 
ing, consisting  of  very  thin  intercrossing  filaments,  which  are 
termed  Mycelium.  This  mycelium  is  subterranean,  not  very 
apparent,  and  often  doomed  to  immediate  destruction.  It  is  upon 
the  mycelium  that  the  apparatus  of  reproduction,  so  closely  con- 
nected with  the  organs  of  vegetation,  develops  itself.  This 
multiplicity  of  reproductive  organs  is  recognised  in  certain  species 
of  which  we  shall  have  occasion  to  speak.  The  Eirysiph<By  which 
attack  the  Pea,  and  the  Oidium  Tuckeri,  which  attacks  the  Vine, 
is  supposed  to  be  a  particular  state  of  Er}'sephes,  in  which  are  noted 
three  distinct  kinds  of  reproductive  apparatus,  which  develop 
themselves  in  succession. 

Mushrooms  exist  under  the  most  opposite  conditions,  and  in  every 
kind  of  locality.  Some  appear  on  the  surface  of  the  earth,  as  the 
cultivated  Mushroom,  the  edible  Boletus,  the  Morel,  the  Puff'-ball, 
&c.  Some  grow  upon  the  trimks  of  trees,  upon  branches,  and 
upon  leaves ;  others,  as  the  Truffle,  are  found  buried  in  the  earth 
at  a  considerable  depth.  Thousands  of  small  species  live  as  para- 
sites upon  other  plants  ;  the  Oidium  Tiickeri  on  the  Vine,  Botrytis 
in/estans  on  the  potato.  Others  attack  animals.  No  one  is 
ignorant  that  the  malady  which  destroyed  so  many  silkworms  in 
the  nurseries  in  the  south  of  France  was  produced  by  a  Fungi 
which  developed  itself  in  the  interior  of  the  living  larvae.  In  short, 
these  microscopic  and  encroaching  objects  attack  even  the  skin 
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and  mucous  membrane  of  man  and  animals^  producing  new  and 
dangerous  diseases. 

Mushrooms  in  many  countries  are  a  source  of  nourishment  to  the 
poor,  who  look  for  their  return  as  a  providential  manna.  But 
others  conceal  a  mortal  poison.  Animals,  such  as  worms,  insects, 
and  snails,  feed  upon  them.  It  is  not,  therefore,  without  reason 
that  beneficent  nature  has  scattered  them  with  so  much  profusion 
over  the  globe.  It  would  be  out  of  place  to  enter  here  upon  an 
elaborate  consideration  of  Fungales  in  general.    We  must  there- 


Fig.  319.— Agaricus  Campestris. 


fore  limit  our  remarks  to  some  types  selected  from  the  best  known 
in  their  scientific  connections,  or  which  interest  us  from  their 
utility,  or  from  the  dangerous  maladies  to  which  they  give  birth. 

The  Cultivated  Mushroom  {Affaricus  Campestris).  This  species, 
conmionly  raised  for  the  table  (Fig.  319),  consists  of  footstalk  or 
stipSy  ranging  from  an  inch  and  a  half  to  two  inches  and  a  half  in 
height.  When  yoimg,  they  resemble  little  snow-balls,  usually  called 
Button  Mushrooms.    Afterwards,  when  the  stalk  appears,  the  cap 
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separates,  and  it  becomes  convex,  or  slightly  corneal,  of  a  white  or 
palish  yellow,  with  rose-coloured  gills,  and  a  thick  white  fleshy 
cap.  At  a  more  advanced  age  the  cap  becomes  concave,  the  colour 
grey,  and  the  gills  nearly  black.  A  whitish  membrane,  like  a 
species  of  veil,  entirely  covers  the  young  gills,  forming  afterwards 
a  sort  of  collar,  more  or  less  perfect,  round  the  stalk. 

The  field  mushroom  grows  naturally  upon  the  grass  sward, 
where  it  is  exposed  to  the  sun.  It  is  also  obtained  by  culture 
in  dark  places  where  there  is  heat  ' and  moisture,  as  in  caves  and 
quarries.  But  it  is  necessary  to  guard  against  its  being  confounded 
with  other  species  which  are  dangerous  poisons ;  such  are  the  Fly 
mushroom,  A.  mmcarius  and  A,  virosus,  and  a  species  of  Amanita, 
which  somewhat  resembles  it,  although  it  is  distinguished  by 
the  footstalk  being  bulbous  at  the  base,  enveloped  as  by  a  purse 
(rolva),  and  by  the  colour  of  its  gills,  which  are  not  rose-coloured, 
as  in  ^.  campestris,  but  of  a  pale  whitish  colour.  That  we  may 
have  some  exact  idea  of  the  structure  of  the  mushrooms  in  general, 
let  us  consider  the  structure  of  the  comestible  species. 

Let  us  detach  one  of  the  lamina;  or  gills  which  occupy  the  lower 
face  of  the  cap.  We  shall  icadily  observe,  by  looking  at  it 
through  a  lens,  that  the  two  surfaces  are  of  a  velvety  texture ; 
but  it  is  only  through  the  micro.s(:oi)e  that  their  true  organisation 
can  be  appreciated. 

If  a  transverse  incision  is  made  in  the  tliinner  parts  of  these 
lamina),  which  shall  be  perpendicular  to  their  surface,  we  may 
assure  ourselves  ocularly  that  each  plate  presents  three  very 
distinct  beds.  A  middle  bed  in  connection  with  the  substance 
of  the  caj) — a  sort  of  layer,  upon  which  the  poi-jicndicular  elements 
of  the  two  other  bods  rest.  These  elements  consist  of  cells  of 
three  distinct  kinds  (Fig.  319,  4).  The  first  are  shorter  than 
the  others,  carrying  nothing  at  their  free  extremity  :  the  next 
are  a  little  longer,  terminating  in  four  ix)ints,  which  each  bear 
a  small  spherical  sac  at  their  summit  (Fig.  310,  5).  The  third  are 
much  larger,  but  have  neither  point  nor  sac  at  their  extremity. 

We  are  assured  by  experiment  that  the  little  sacs,  disposed  in 
fours  at  the  summit  of  tlie  centre  cells,  are  the  reproductive  organs 
which  germinate  and  reproduce  the  mother  plant.  We  call  them 
spores ;  the  cellules  which  support  them  are  called  basides.  The 
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result  of  the  germination  of  these  spores  is  that  mycelium  of  which 
we  have  already  spoken  as  being  the  reproductive  apparatus  of 
the  fungi,  which  are  seen  in  the  form  of  filaments  at  the  foot  of 
the  mushroom  in  Fig.  319,  1.  Fragments  of  this  mycelium  can 
multiply  the  plant  much  as  a  fragment  of  rhizome  of  a  phanero- 
gamous vegetable  does.  It  is  on  this  principle  that  gardeners 
sow  the  mycelium,  which  they  term  mushroom  spawTiy  and  which 
may  be  preserved  for  many  years  without  losing  its  germinating 
properties.  In  cultivating  mushrooms  a  hotbed  is  prepared,  con- 
sisting of  horse-dung,  covered  with  a  bed  of  earth  of  about  three 
feet  thick,  in  which  the  mycelium  is  planted,  watering  it  from 
time  to  time  in  order  to  maintain  a  certain  degree  of  humidity. 
In  a  short  time  small  tubercles  will  appear,  which  at  a  later 
period  become  young  mushrooms. 

The  Truffle,  belonging  to  the  sub-order  of  Gasteromycetes, 
asserts  its  fun  gale  characteristics  by  its  membraneous  sporangia, 
which  are  scattered  on  a  serpentine  vein-like  hymenium,  and 
enclosed  in  a  concrete  uterus.  The  sporidiae  are  at  first  pulpy. 
There  are  two  genera :  Tuber,  the  common  truffle,  and  Rkizo- 
pogan,  the  white  truffle,  the  species  being  very  generally  diffused 
over  the  temperate  parts  of  the  globe,  growing  ten  or  twelve  inches 
beneath  the  surface  of  the  soil.  The  Rhizopogans  have  a  sessile 
uterus,  bursting  irregularly,  and  marbled  internally  with  anasto- 
mosing veins  and  sessile  sporangia ;  the  Tubers  a  closed  uterus, 
marbled  internally  with  veins.  The  sporangia  are  pedicillate  and 
confined  to  the  veins. 

The  Common  Truffle  (T.  cibarium)  is  of  irregular  form,  nearly 
black  in  colour,  and  warty  in  appearance.  It  seems  to  affect  the 
soil  covered  with  woods,  especially  oak  and  beech  woods,  but  there 
is  no  reason  to  suppose  that  there  is  anything  approaching  a  parental 
bond  between  the  truffle  and  the  roots  of  trees  among  which  it  grows 
by  preference.  It  develops  itself  as  others  of  the  mushroom  tribe 
do,  by  spores,  which  make  their  appearance  in  the  matured  plant. 
They  are  singularly  small,  something  less  than  the  three-hundredth 
part  of  an  inch  in  diameter.  "WTien  the  truffle  is  left  after  maturity 
to  decompose  in  the  sun,  these  spores  produce  whitish  filaments, 
analogous  to  the  mycelium  of  the  Agaracea).  This  mycelium,  when 
buried  in  the  soil,  in  due  time  reproduces  the  truffle. 
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If  we  examine  the  soil  of  a  truffle  bed  of  Foitou,  in  the  month 
of  September,  for  instance,  we  find  that  it  is  traversed  by  great 
numbers  of  these  white  cylindrical  threads,  as  fine  as  a  sewing- 
thread,  which  are  nevertheless  composed  of  microscopical  filaments 
some  thousandth  part  of  an  inch  in  diameter.  These  threads, 
notwithstanding  their  minuteness,  are  formed  of  cellules,  and  in 
continuation  with  a  flaky  mycelium  of  the  same  nature,  which  sur- 
rounds the  young  truffles,  forming  round  them  a  sort  of  white 
packing,  some  twentieth  part  of  an  inch  thick.  These  filaments 
connect  themselves  directly  with  the  external  bed  of  the  young 
truffle.  But  this  enveloping  network  is  soon  destroyed;  at  first 
slowly  and  partially,  then  entirely,  and  the  truffle  appears  com- 
pletely isolated  in  the  soil. 

The  structure  of  the  truffle  is  much  more  complicated  than  was 
formerly  imagined,  and  we  are  indebted  to  the  works  of  the 
Brothers  Tulasne  for  much  that  we  now  know  respecting  the 
organisation  of  this  singular  vegetable. 

The  young  vegetables  present  verj'^  irregular  sinuous  cavities, 
partially  communicating  with  each  other,  which  abut,  sometimes 
on  an  unique  opening  corresponding  to  an  exterior  depression, 
sometimes  on  many  points  of  the  surface.  When  more  advanced 
in  age  they  are  traversed  by  a  double  system  of  veins — the  one 
white,  the  other  coloured.  The  coloured  veins  are  continued  to 
the  exterior  tissue  which  composes  the  envelope.  In  their  middle 
parts  they  arc  formed  of  a  network  of  filaments  running  also  in 
the  same  direction,  whence  issue  shorter  filaments  perpendicular 
to  them,  whose  swelling  extremities  become  the  sporangia.  The 
white  veins  seem  to  be  forced  by  the  elongation  of  sterile  filaments 
intermingling  with  the  sporangia,  between  which  the  air  is  found 
to  interpose  itself.  They  come  out  on  the  surface  in  one  or  many 
points. 

The  spores,  whose  forms  arc  much  varied,  though  constant  for 
the  same  species,  are  limited  in  number,  which  rises  from  four 
to  eight.    Their  external  membrane  is  soft,  downy,  or  reticulated. 

The  Tuber  brumale,  milanosporuniy  cestivuniy  and  mesenttricum,  are 
the  only  species  sought  for  in  France.  T,  cebarium  grows  abun- 
dantly in  various  parts  of  England,  where  it  is  gathered  about 
the  size  of  a  large  walnut,  having  a  peculiar  smell,  and  something 
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of  the  flavour  of  tho  mushroom.  In  Algeria  T.  leonis  occupies 
the  place  of  all  the  truffles  of  Western  Europe.  The  large  truffle^ 
Mylitta  Amtralis^  which  attains  a  weight  of  more  than  two  poondfl^ 
is  known  by  the  natives  of  those  regions  as  native  bread. 

The  truffles  especially  affect  a  calcareous  soil,  or  a  mixture  of 
clay  and  chalk.  In  France  they  abound  in  Poitou,  Touraine,  the 
Vivarais,  the  Comtat-Venaissin,  Provence,  at  Brives  and  at  Cahon. 
They  require  for  their  full  development  a  shaded  soil,  rendered 
fertile  by  the  decomix)sed  leaves  and  fruit  which  annually  fall  from 
the  sheltering  trees  ;  at  the  same  time  it  must  be  separated  from 
the  subterranean  network  of  the  roots.  The  oak  and  elm  are  the 
trees  most  favourable  to  it«  growth.  The  truffle  is  sought  for  by 
hogs  trained  for  the  purjiose,  but  it  seems  to  be  only  out  of  obedi- 
ence to  its  miister.  Having  indicated  the  spot  by  slightly  scratch- 
ing it,  it  generally  leaves  to  man  the  labour  of  digging  it  out  of  the 
earth ;  but  if  the  soil  is  sufficiently  permeable,  it  does  not  pause  in 
its  scratching  until  it  has  seized  the  truffle.  In  Burgundy  the 
sheep-dog,  and  in  Italy  the  water-spaniel,  is  trained  and  employed 
for  the  purpose.  But  dogs  only  seem  to  hunt  the  truffle  from 
love  of,  or  obedience  to,  man.  The  hog  is  more  given  to  egoism ; 
he  loves  the  truffle,  and  hunts  it  out  for  his  own  use.  The  trained 
hog  when  on  the  traces  of  one,  is  immovable,  with  nose  over 
his  prize,  waiting  till  it  is  dug  out.  Nor  does  he  wait  long,  but 
seizes  and  devours  the  odorous  prey  himself,  with  the  least 
possible  delay.  In  Upper  Provence  a  hog  trained  to  trufSe 
hunting  is  worth  two  hundred  francs. 

The  ^Morcl,  Morchdla  esculentUy  like  the  truffle,  belongs  to  the 
sub-order  Aaconnjcetes.  This  fungus  has  a  stalk  from  one  to 
three  inches  long ;  a  spherical  hollow  cap,  the  size  of  an  egg, 
of  a  pale  brown  or  even  grey  colour,  and  deep  pitted  over  it« 
wliolo  surface.  It  grows  in  orchards  and  woods,  springing  up 
in  early  spring  and  summer,  and  is  generally  believed  to  abound 
in  woods  where  fires  have  been  made.  The  country  people  in 
Germany  w(Te  so  persuaded  of  this,  that  they  made  a  practice, 
until  the  custom  was  put  down  by  law,  of  firing  the  woods  in 
order  to  obtain  a  crop  of  Jlorcls.  The  plant  has  a  slight  smell  and 
an  agreeable  taste ;  it  is  employed  for  various  purposes  in  cookerfi 
both  fresh  and  dried. 
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When  the  vast  numbers  and  nniversal  diBsemination  of 
Fungales  are  taken  into  consideration,  together  with  their  diversity 
of  form  and  size,  it  is  not  surprising  that  botanists  have  been  much 
puzzled  over  them.  Fries  discovered  no  fewer  than  two  thousand 
species  within  the  compass  of  a  square  furlong  in  Sweden.  Of 
the  Agarics  alone  above  a  thousand  species  are  described.  In  size 
they  range  from  the  minute  moulds  which  are  found  to  produce 
death  in  the  silkworm  and  the  common  house-fly  (which  M. 
Deslongchamps  found  in  the  air-ceUs  of  the  Eider  duck,  while 
alive,  and  which  Professor  Owen  found  in  the  lungs  of  a  flamingo) 
up  to  the  Great  Pufl'-ball,  which  attains  the  diameter  of  a  foot  in  a 
single  night. 

The  difierent  structures  <^  Fungales  have  been  equally  puzzling. 
Some  writers  have  questioned  the  propriety  of  classing  them  as 
plants  at  all ;  and  it  has  been  proposed  to  establish  them  as  an 
independent  kingdom,  equally  distinct  from  plants  and  animals. 
Others  have  adopted  the  imphilosophical  notion  that  they  are 
mere  fortuitous  developments  of  vegetable  matter,  called  into  action 
by  special  conditions  of  light,  heat,  and  air.  But  the  fact  that 
the  cultivated  species  can  be  propagated  with  certainty,  is  no 
doubt  applicable  to  the  whole.  It  is  argued  with  more  reason 
that  many  of  the  Fungales  which  have  been  ascribed  to  equivocal 
generation,  are  the  effects  of  diseased  cuticle,  or  of  the  underlying 
tissues  on  which  the  sporules  have  settled.  Fries  thus  argues 
against  these  notions.  "The  sporules,"  he  says,  "arc  infinite, 
for  in  a  single  individual  of  Reticularus  maxima  I  have  reckoned 
10,000,000,  so  subtle  as  to  resemble  thin  smoke,  as  light  as  if 
raised  by  evaporation  and  dispersed  in  so  many  ways — by  the 
Sim's  attraction,  by  insects,  by  adhesion  and  elasticity — that 
it  is  difficult  to  conceive  the  spots  from  which  they  could  be 
excluded." 

The  Caries  or  Fungales  which  attack  the  wheat-plant  and  others 
of  the  Graminaceee  are,  according  to  Queckett,  Mttcedines,  to  which 
he  proposes  giving  the  name  of  Ergot<Btia  abortans.  It  belongs 
to  the  Concomycetes  of  Fries.  This  author  considered  it  a  disecwed 
state  of  the  plant  itself,  and  placed  it  in  his  doubtful  genus 
Spermoedia,  From  the  investigations  of  Queckett  it  appears  that 
the  great  mass  of  the  Ergot,  as  it  has  been  called,  consists  of  the 
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albuinen  of  the  grain  in  a  diseased  state.  Contrary  to  all  former 
experiments,  after  the  outside  was  scraped  off,  the  interior  under 
the  microscope  was  found  to  be  filled  with  globules  of  fatty  oil ; 
and  the  cause  was  eyident.  Outside  of  the  ergotised  grain  were 
found  a  number  of  small  oval  or  elliptical  bodies 
about  the  six-hundredth  part  of  an  inch  in  diameter, 
containing  smaller  granides,  which  were  found  to  be 
sporidia  of  a  ftmgoid  plant,  attached  to  filaments 
which  developed  themselves  early  in  the  growth  of 
the  grain,  producing  this  diseased  state.  It  grows 
in  the  interior  of  the  ovary  of  the  cultivated  wheat 
(Fig.  320),  and  of  some  others  of  the  GhraminacesB. 
At  the  maturity  of  the  plant  which  it  has  invaded, 
the  diseased  grain  is  nearly  of  the  size  and  form  of 
the  healthy  grain  (Fig.  321),  differing  chiefly  in 
its  brownish  colour,  and  imequal  division.  The 
fungus  would  seem  to  have  its  birth  in  some  manner 
in  the  flower  of  the  wheat-plants  ;  the  wasting  in- 
fluence is  drawn  from  the  stigmata  and  stamens  of 
the  parent  plant.  "Having," 
says  M.  Tulasne,  "  subjected  the 
pulverulent  matter  which  filled 
the  ovary  to  the  microscope, 
and  especially  the  parts  adjacent 
to  the  periphery,  which  seemed 
to  ripen  more  slowly,  we  recog- 
nised that  spores  attached  them- 
selves to  it  in  great  numbers  by 
short  peduncles,  to  a  sort  of  tnmk, 
or  common,  thin,  colourless 
branches  of  a  fragile  nature, 
which  seem  to  be  re-absorbed, 
or  at  least  to  disappear,  as  the  spores  they  engender  ap- 
proach maturity.  The  tissue  constituted  by  them  is  then  added 
to  the  ovary.  This  process  proceeds  until  the  whole  ovary  is 
crammed  with  seeds  of  the  vegetable  parasite.  When  this  seed 
germinates,"  says  M.  Tulasne,  in  continuation,  "its  reticulated 
tegument  is  broken  at  some  point  of  its  surface,  but  without 


Fig.  320. 
Caries  on  Wheat. 


Fig.  321.— IMfleased 
Grain  of  Wheat. 
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regularity  (Fig.  322, 1,  2),  and  a  thick  and  flexible  tube  issues 
from  the  opening,  which  continues  to  grow  till  it  attains  the 
length  of  about  fifteen  times  the  diameter  of  the  spore.  The 
shorter  grains  are  usually  crowned  with  a  sheaf  and  a  bundle  of 
secondary  spores  designated  sparidia  (Figs.  323  and  324).  These 


Fig.  322.  Fig.  323.^por«s  germinating.  Fig.  324.— Sporidia. 

Spores  of  Cariea. 


are  very  slender  linear  bodies  united  into  pairs  in  their  lower 
part  by  a  short  and  rigid  band,  which  gives  to  the  pair  the  form 
of  the  letter  H.  This  bouquet  of  spores  being  matured,  the  germs 
soon  destroy  themselves.  The  reproductive  pairs  are  then  isolated 
from  each  other,  spreading  abroad,  without  altogether  dissociating 
themselves,  on  the  surface  of  the  subjacent  body.  Some  germinate 
quickly,  and  emit,  especially  towards  their  summit,  very  fine 
filaments,  which  quickly  spread  themselves  (Figs.  325  and  326). 
Others,  and  those  in  much  greater  numbers,  give  birth  to  secondary 
sporidia,  thickish  oblong  or  arched  bodies,  which  appear  to  be  the 
most  important  agents  in  the  multiplication  of  Fungales.  These 
will  be  secondary  sporidia,  which  germinate  while  emitting  one 
or  many  very  fine  filaments  at  certain  points  of  their  surfece." 

The  Smuts. — ^Blights  or  uredines  are  another  family  of  parasitic 
fungales  belonging  to  the  sub-order  of  Concomycetes.    They  occur 
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on  the  diseased  tissues  of  plants.  The  spores  are  single,  often  par- 
titioned on  more  or  less  distinct  spherospores,  the  flocci  of  the  fruit 
obsolete,  or  mere  peduncles.  The  Smut,  properly  so-called,  Ustilago 
Begetuniy  particularly  attacks  oats  and  barley.  It  develops  itself 
in  the  parenchyma  of  the  floral  envelope,  in  the  axes  of  the 
spikelet,  and  in  the  peduncles  of  the  Qraminae,    When  the 


( 


Fig.  825.  Eundles  of  Spores.  Fig.  326. 

wind  has  dispersed  the  spores  of  the  parasite,  the  plant  only 
remains  a  blackened  skeleton,  and  scarcely  recognisable.  The 
presence  of  the  fimgale  draws  after  it  the  abortion  more  or  less 
complete  of  the  organs  of  the  flower  which  it  heis  attacked,  the 
sterility  of  the  spike,  and  a  notable  alteration  of  their  normal 
structure. 

Another  species,  Ustilago  Maydis,  with  black  spores,  is  equally 
disastrous  to  the  cultivators  of  Maize  or  Indian  com.  Fig.  327 
represents  a  spike  of  maize  with  white  grains.  Fig.  328  presents 
the  vertical  section  of  an  ovary  surrounded  with  bracts,  tumified 
by  the  pressure  of  the  fungus.  The  black  spots  indicate  the 
formation  at  these  points  of  the  black  powder  of  Ustilago  Maydis. 
This  fungus  attacks  alike  stem  and  spikelet,  producing  upon  it 
excrescences  more  or  less  volimiinous  and  deformed.  "  In  dissect- 
ing the  ordinary  excrescences  while  they  are  still  gorged  with 
juices,"  says  M.  Tulasne,  "we  find  them  to  be  formed  of  a 
parenchyma  of  great  cells,  frequently  with  gaps,  and  traversed 
by  a  small  number  of  fibro- vascular  bundles;  it  is  a  structure 
analagous  to  that  presented  by  the  bracts  and  ovary  invested  by 
entophytrio.  The  chasms  in  this  parenchyma,  and  frequently  even 
the  interior  of  its  constituting  cells,  are  filled  in  some  cases,  when 
they  are  examined  before  the  final  pulverescence  of  the  Ustilago 
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takes  place,  with  the  matter  of  the  fungus.  It  is  a  mucous,  gela- 
tinous, and  perfectly  colourless  substance,  which  separates  Uttla 


Tig.  327.— FireblMt,  or  Smut,  on  t  e  Fig.  329.— Section  of  a 

Maize  plant.  Maize  Ovary 

attacked  by  Smut. 


by  little  into  small  polyhedral  rounded  masses,  which  by  re-cloth- 
ing themselves,  sometimes  according  to  a  tegumentary  system, 
become  spores." 

The  Vine  Fungus,  which  is  the  Oidium  Tuckeri  of  Berkeley,  is 
supposed  also  to  be  a  state  of  Erysiphes — a  genera  of  small  fungi 
which  the  world  has  a  great  interest  in  being  acquainted  with. 
The  elegant  structure  and  varied  form  of  some  of  these  minute 
fungi  had  fixed  the  attention  of  mycologists  upon  them,  long 
before  the  unforeseen  result  of  M.  Tulasne's  investigations  became 
known.  These  microscopic  plants  possess,  according  to  M.  Tulasne, 
no  less  than  three  kinds  of  reproductive  apparatus,  which  make 
their  appearance  successively,  and  the  fungus  destructive  to  the 
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vine  is  only  another  species  of  Erysiphes,  which  forms  the  two 
first  evolutions  only  of  the  reproductive  organs. 

The  organs  of  vegetation  in  the  Erysiphes  consist  of  a  mycelium 
formed  of  fine  thread-like  filaments,  fiimished  with  spores  the  foim 
and  functions  of  which  remind  us  in  many  respects  of  the  suckers 
of  the  Dodder-plant ;  which  leads  to  the  inference  that  in  these 
fungi  we  see  parasites  which  live  upon  the  green  or  living  parts 
of  vegetables,  particularly  upon  the  leaves.  Certain  filaments  of 
the  mycelium  bear  straight  branches  more  or  less  numerous, 
which  swell  at  the  extremities  into  ellipsoidal  utricles,  and  con- 
stitute small  organs,  often  in  the  form  of  a  eh^>let  of  beads,  formed 


Fig.  S29.— Beproductive  Organs  of  Eresypbos  (Conidia). 


of  reproductive  cells,  analogous  to  the  fugitive  buds  of  cotyledonous 
plants.  To  this  first  reproductive  system  M.  Tulasne  gives  the 
name  of  Conidies  (Fig.  329). 

Another  class  of  organs  consists  of  spherical  or  ovoid  vesicles, 
generally  pedicellate,  and  filled  with  innumerable  small  oval  or 
oblong  corpuscles.  This  second  system,  represented  in  Fig.  330, 
he  calls  Pycnidos. 

Such  are  the  two  sorts  of  reproductive  organs  which  constitute 
the  Oidium  Tuckeri  of  Berkeley  ;  •  which  is,  however,  only  one  of 
the  Erysip/ies,  the  last  and  perfect  form  of  which  has  not  yet  deve- 
loped itself. 
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Thia,  the  kteBt  and  most  important  fonn,  oonsiste  in  globnloua 
conceptacles,  sessile,  at  first  colourless,  then  yellowish  brown, 
and  finally  black  and  more  or  less  spotted,  which  bear,  like  the 


Tig.  880.— B«prodiictiTe  Ozgaas  of  Etityphiii  (FycnidM). 


two  first  sets  of  organs,  certain  filaments  of  the  myceliunL  They 
are  all  accompanied  at  maturity  with  a  variable  number  of  filiform 
appendages,  whose  form,  dimensions,  and  position  vary  with  the 


Fig.  831.— Third  kind  of  Beproductive  Orgtai  of  EriByphns  (Conoeptades). 

spores  under  consideration  (Fig.  331).  They  are  simple  or 
branching,  and  frequently  terminate  in  arms  divided  into  pairs. 
In  the  bosom  of  the  conceptacles  are  found  sacs  or  theca,  variable 
also  in  number,  generally  ovoid,  attached  by  a  short  claw  to  the 
base  of  the  conceptacle.  The  number  of  spores,  which  are  constant 
to  each  species,  vary  from  two  to  eight.  The  conceptacles  open 
irregularly  in  order  to  permit  the  theca  or  spores  to  issue. 
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The  Moulds  were  long  supposed  to  have  a  very  simple  organi- 
sation, because  they  had  been  imperfectly  observed.  Even  in  our 
days  they  are  very  imperfSBotly  known.  It  is  now  known,  how- 
ever, that  some  of  them  are  endowed  with  multiplied  reproductive 
apparata.  The  Mucors,  which  are  the  commonest  of  the  Moulds, 
grow  on  organic  substances  in  a  state  of  decompo- 
sition, forming  large  catonous  tuits,  with  vesicles 
full  of  greenish  sporee  on  the  summit  of  long 
slender  pedicels  (Fig.  332).  It  has  only 
cently  been  ascertained  that  the  genera  which 
had  been  named  respectively  AapergiUus  and 
.,  .  Eurotium  are  only  two  different  and  successive 

niodes  of  fructification;  Aspergillus  being  the 
fructification  of  the  young,  Eurotium  that  of  the 
Fig.333.-Mo«*«».    adult  State. 

The  parasite  which  proved  so  destructive  to  the  potato  belongs 
to  the  family  of  fungi  now  under  consideration  ;  and  here  also  we 
note  two  modes  of  fructification  ;  one,  namely,  in  which  the  spores 
are  bom  naked  at  the  extremity  of  the  filament49,  while  in  the 
other  the  spores  are  contained  in  certain  voluminous  vesicles. 
In  a  recent  memoir,  M.  de  Bary,  professor  in  the  University  of 
Fribourg  in  the  Brisgau,  has  directed  attention  to  the  very  curious 
phenomena  attending  the  germination  of  the  naked  spores,  and  it 
may  be  useful  to  present  a  resumS  of  these  interesting  researches. 

The  spores,  or  rather  the  so-called  naked  spores  of  the  potato 
parasite,  of  the  Peronospera,  present  us  with  three  distinct  modes 
of  germination.  In  the  first  process  germination  is  indicated  by 
the  emission  of  simple  or  ramified  filaments,  which  possess  the 
power  of  penetrating  the  tissues  of  the  potato  by  piercing  the 
walls  of  its  superficial  cells.  The  second  form  of  germination  is 
characterised  by  the  formation  of  a  secondary  spore,  from  the 
summit  of  which  issues  a  simple  tube,  which  in  due  course  attains 
the  length  of  two  or  three  times  its  greatest  diameter,  expanding 
like  a  vesicle  at  the  extremity.  When  all  the  plastic  contents  of 
the  spore  are  enclosed  in  this  terminal  vesicle,  it  is  isolated  from  the 
filamentous  germ  by  a  partition,  and  thus  constitutes  a  distinct  cell. 
But  this  spore  of  the  second  order  is  a  phenomenon  of  rare  occur- 
rence, and  of  secondary  importance  only,  according  to  M.  de  Bary. 
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In  the  third  mode  of  germination  the  spores  (Fig.  333,  a) 
divide  themselves  into  a  certain  number  of  polyhedric  portions 
(Fig.  333,  b),  which  in  a  short  time  begin  to  issue,  one  after  the 


A  B  C 


Fig.  833w— Genninatioin  of  the  Sporei  in  the  Potato. 

other,  by  a  round  opening  (c),  thus  constituting  egg-shape  zoo- 
spores furnished  with  two  unequal  cilia ;  the  shorter  of  those  most 
forwttrd,  in  advance  of  the  corpuscle,  and  the  other  dragging 
after  it  (Fig.  333,  d).  The  movement  of  these  small  bodies  lasts 
for  about  half  an  hour,  describing  a  circle,  which  gets  slower  and 
slower  imtil  it  enters  a  state  of  perfect  repose.  Now  that  it  has 
become  immovable,  the  zoospore  takes  a  regularly  rounded  form, 
giving  birth  on  one  side  to  a  germ-tube,  slender  and  curved,  whicl 
lengthens  itself  rapidly  in  water. 

If  the  zoospores  are  SQwn  upon  the  nurse  plant,  and  other  cir- 
cumstances are  favourable,  the  zoospores  attach  themselves  to 
the  epidermis  of  its  fragments,  giving  out  their  usual  germ, 
which  after  climbing  a  short  time  on  the  outside  begins  to  enter 
the  epidermic  cells.  Their  extremities  thus  attached  soon  acquire  a 
considerable  thickness,  which  afterwards  increases  in  a  tabular 
form,  which  perfectly  resembles  the  filaments  of  the  adult  mycelium 
in  the  Peronospera,  and  it  soon  insinuates  itself  into  the  depth  of 
the  tissues  of  the  hospital  plant. 

The  Lichens. 

Lichens  or  Liverworts  are  cellular  plants,  requiring  free  access 
to  light  and  air,  and  of  simplest  structure.  They  form  irregular 
patches,  more  or  less  dry,  according  to  their  exposure  upon  the 
surface  of  stones,  trees,  and  other  bodies  which  they  cover,  while 
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decorating  tHem  with  a  thousand  varied  hues  of  colour.  These 
Thallogens  live  in  the  air,  never  in  water.  Their  existence  maj 
endure  for  hundreds  of  years ;  their  growth  and  propagation  are 
both  excessively  slow.  They  are  found  in  all  regions  of  the  globe, 
from  the  tropics  up  to  the  poles.  They  grow  on  the  summit  of  the 
loftiest  mountains,  in  the  plains  and  valleys,  and  at  all  inter- 
mediate heights.  Near  the  limits  of  eternal  snow,  where  all  other 
signs  of  vegetation  have  disappeared,  on  the  edge  of  glaciers,  and 
up  to  the  70th  degree  of  north  latitude,  that  is  to  say,  at  the 
nearest  point  to  the  Pole  which  has  been  approached  by  man, 
the  Lichens  still  vegetate.  Humboldt  and  Boussingault  found 
them  growing  near  the  sunmiit  of  Chimborazo,  and  they  are  the 
last  vegetables  which  are  found  on  the  slopes  of  Mont  Blanc. 

In  form  these  universally  disseminated  plants  are  cellidar  and 
flowerless,  formed  of  a  lobed  and  foliaceous  substance  called  a  thallus, 
which  is  formed  of  a  cortical,  and  medullary  layer — ^the  former 
being  cellular,  the  latter  both  cellular  and  filamentous.  Others 
are  crustaceous,  when  the  cortical  is  coloured  and  the  medullary 
layer  is  colourless.  The  reproductive  matter  is  of  two  kinds : — 
1.  Spores,  naked,  or  lying  in  membranous  amylaceous  tubes  or 
thecac  immersed  in  nuclei  of  the  medullary  substance,  which  burst 
through  the  cortical  layer  and  colour,  and  harden  by  exposure  to 
the  air  in  the  form  of  little  discs,  called  shields.  2.  The  separated 
cellules  of  the  medullary  layer  of  the  thallus.  These,  called 
gonidia,  are  of  a  green  colour,  and  lie  singly  or  in  clusters  beneath 
the  cortical  layer  of  the  thallus,  and  break  out  in  clusters  called 
soridia,  or  in  cups  called  cyphelia. 

Although  Lichens,  with  one  or  two  exceptions,  are  never 
immersed  in  water,  they  are  said  in  all  cases  to  be  developed  in 
humidity,  resembling  in  that  state  PhyceaB  and  Confervao;  but 
as  soon  as  the  humidity  diminishes,  the  under  part  dies,  and  an 
inert  leprous  crust  is  formed,  which  becomes  the  basis  of  the 
plant.  Hence  the  two  sorts  of  tissues — ^living  cellules  forming 
the  vegetating  part,  and  dead  cellules  which  have  lost  their 
cohesion ;  the  latter  have  their  reproductive  powers  while  every 
part  of  the  living  stratum  has  been  ascertained  to  possess  repro- 
ductive properties. 

Some  Lichens  are  employed  in  medicine,  others  are  subjects  of 
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domestic  economy,  some  in  the  art  of  painting.  The  Iceland 
Lichen  {Celraria  Islandica),  Fig.  334,  is  demulcent,  and  is  em- 


Fig.  834.— Cetnuria  Islandica. 


ployed  in  many  affections  of  the  chest;  the  great  quantity  of 
fecula  which  it  contains  renders  it  esculent.    Sticta  pulmonaria 


Fig.  335.— Sticta  Pulmonaria. 


(the  Lung- wort  lichen),  Fig.  335,  is  in  Siberia  a  substitute  for 
the  hop  in  the  preparation  of  beer.  Cladonia  rangiferina  is  an 
excellent  substitute  for  pasture  to  the  reindeer,  whose  instinct 
readily  discovers  it  even  under  the  snow. 


268 


THE  VEGETABLE  WOULD. 


The  Orchil  or  Archil  is  a  valuable  die,  and  Lecielea  Tartarm 
is  the  cudbear  of  commerce,  which  is  imported  to  the  value  of 
£80,000  annually. 

One  of  the  most  curious  of  this  family  of  Thallogens  is  Leeanora 
esculenta,  a  lichen  which  is  frequently  met  with  in  the  moimtaiiu 
of  the  arid  dcsert^s  of  Tartary.  It  is  found  in  great  abundance  in 
the  Kirguis  deserts  to  the  south  of  the  river  Jaik.  It  seems  to 
fall  from  the  sky  as  a  sort  of  miraculous  manna.  Men  and  beuti 
are  nourished  on  it.  But  what  is  really  remarkable  is  that  it 
occurs  in  the  form  of  small  globules,  whose  size  may  vary  from  the 
head  of  a  pin  to  a  hazel-nut.  They  are  invariably  firee,  being 
attached  to  no  other  body.  It  follows  from  all  this  that  the  Lichen 
develops  itself  rapidly ;  has  vegetated  and  increased  while  the  wind 
transported  it  from  one  place  to  another.  The  light  mass  which 
constitutes  these  Lichens  are,  in  short,  often  transported  by  the 
air  to  great  distances.  The  manna  which  supported  the  Israelites 
in  the  wilderness  is  supposed  to  have  been  a  species  of  comestible 
Lichen  of  rapid  growth,  which  the  wind  carried  and  spread  out 
at  their  feet.  Those  falls  of  the  so-called  manna  are  by  no  means 
rare  in  our  days.  In  proof  of  this,  one  of  the  secretaries  of  the 
Turkish  embassy,  Fahri-Bey,  wrote  to  me  on  the  22nd  August^ 
1864,  as  follows : — "  Last  year,  in  the  neighbourhood  of  Kutahia, 
in  Asia  Minor,  after  a  great  storm,  accompanied  with  a  beating 
rain,  the  grains  enclosed  fell  from  the  sky  in  great  quantities. 
As  a  great  dearth  had  prevailed  there  for  some  time,  the  inhabi- 
tants eagerly  profited  by  the  occasion,  and  made  it  into  bread. 
In  stating  this  fact  for  your  information,  I  would  pray  of  you  to 
analyse  thera,  and  favour  me  with  your  opinion  upon  them."  The 
grains  enclosed  in  the  letter  were  the  grains  of  the  comestible 
Lichen  the  Lecanora  esculenta  now  under  consideration. 

What  then  is  the  internal  organisation  of  Lichens  ? 

These  Thallogens,  when  perfect,  consist  of  a  nutritious  or  vege- 
tative apparatus  designated  the  thallus^  and  of  double  reproductive 
organs. 

A  thallus,  which  is  sometimes  imperceptible,  may  nevertheless 
attain  the  length  of  ten  yards.  The  colours  which  it  commonly 
presents  are  white,  grey,  yellow,  citron,  orange,  green,  brown,  or 
black.    As  to  its  form,  it  is  foliaceous  in  Parmelia ;  fruticulose. 
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in  tHe  Usneas;  crust aceous,  as  in  the  Squamaria ;  hypophleod, 
or  hidden  under  the  epidermis  of  the  trees,  or  under  the  woody 
fibres,  as  in  the  Verrucaria,  Xylographa,  &c. 

In  order  to  give  some  idea  of  the  anatomical  structure  of  the 
thallus,  it  will  suffice  to  mention  Parmelia  parietina,  the  thallus  of 
which  does  not  exceed  the  three-hundredth  part  of  an  inch  in 
thickness. 

Thin  as  it  is,  however,  this  organ  presents  four  very  distinct 
regions.  Its  upper  part  consists  of  a  bed  of  thick  closely  consolidated 
oells^  of  a  yellowish  colour  at  their  surface  only.  In  front  of  the 
lower  part  of  the  thallus  is  another  cellular  bed,  white,  like  the 
first.  Between  these  two  epiderms  are  confined,  1st,  the  green 
seeds  known  as  gonidia,  and  formed  of  a  bed  called  gonidial; 
2nd,  a  kind  of  medulla,  or  pith,  formed  of  filamentous  elements 
loosely  interlaced  or  knitted,  which  is  the  medullary  bed,  and 
which  encloses  the  air  in  the  mesh. 

If  we  pass  fipom  the  vegetative  to  the  reproductive  system, 
we  find  that  it  consists  of  the  fructifying  or  female  organs,  and 
a  fecundating  or  male  apparatus ;  the  first  being  represented 
by  the  Apotkecceia — ^namely,  the  cups  or  shields  containing  the 
fructification  ;  the  second  by  the  Spermogonia, 

The  apotkecceia  of  fruits  of  the  Lichens  develop  themselves  on 
the  upper  face  of  the  thallus,  or  upon  that  part  of  it  which  is  turned 
towards  the  light.  They  strongly  resemble  the  small  disk  or 
nucleus — black,  brown,  yellow,  rose-coloured,  red,  and  sometimes 
interspersed  with  brown  or  grey.  In  size  they  are  extremely 
variable ;  the  smallest  are  imder  the  one-twentieth  of  an  inch, 
whilst  the  largest  may  be  an  inch. 

The  spermogonia  are  generally  very  small  organs,  rounded  or 
oblong,  lodged  sometimes  in  particular  tubercles,  but  more 
frequently  inmierged  in  the  superficial  beds  of  the  thallus. 

Many  reasons  lead  to  the  conclusion  that  the  spermogonia  are 
the  male  organs  of  the  Lichens.  At  first  they  present  themselves 
parallel  in  the  fruit,  or  simultaneously  with  it  in  the  same  individual, 
and  at  other  times  only  upon  sterile  individuals  in  such  a  manner 
that  in  the  latter  case  the  apotkecceia  and  the  spermogonia  develop 
theuLselves  upon  different  individuals.  The  tenuity  of  the  cor- 
puscles contained  in  the  spermogonia,  their  immense  numbers 
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relatively  to  the  number  of  their  spores,  their  solidity,  their  fonii, 
their  equality  as  to  size,  the  absence  of  all  germinating  levity,  are 
so  many  circumstances  which  seem  to  identify  them  with  the 
attribute  of  being  agents  of  fecundation  analogous  to  the  antbero- 
zoids  of  other  Thallogens.  But  they  possess,  so  fieir  as  is  known, 
no  organs  of  locomotion.  ^ 


Class  II. — ^Acrogexs. 

So-called  from  their  stems  growing  in  height  and  not  in  diameter. 
They  are  flowerless  plants,  like  Thallogens,  the  stems  and 
leaves  of  which  are  distinguishable,  and  in  other  respects  they 
approach  closely  to  higher  structural  forms,  even  acquiring  the 
stature  of  lofty  trees  in  some  of  the  orders.  They  have  breathing 
pores,  or  stamatse,  on  their  surface ;  their  leaves  and  stems  are 
distinctly  separated  in  most  of  the  species ;  in  some  of  them  the 
spiral  sp/ermatoids,  which  form  an  important  portion  of  the 
internal  anatomy  of  the  higher  forms  of  vegetation,  are  foimd  well 
developed,  and  they  are  propagated  by  reproductive  spores,  but 
without  any  direct  evidence  that  Acrogens  possess  organs  requiring 
to  be  fertilised,  the  one  by  the  other,  in  order  to  be  reproductive. 
The  Acrogens  correspond  with  the  Acotyledons  of  De  Jussieu,  and 
the  Cellulares  of  De  Candolle. 

(    XV.  Ricciacen,  crystal  worts. 

I, lucre  to  tne  soeU  vewsela.  y^^^  AndraK-eie,  or  spUt 

(    X"  - 


XX.  Bryacott,  or  urn  xnoiMM. 

n  TvrnpnnATq   ^   Vasciilar,  with  axillary  or  radical  spore- f   XXI.  Lycopo<liai'««,  or  club  mi 
0.  u\  COPODALS.    case*,  oue  or  many-celled,  sporcd  of  two  sorts.  \  XXII.  Marsilleaceae,  or  p«pper  worts. 

f   V^uK^uhirwithmarpinalordoraal  six)re-f^°^-^PP^^^^^ 
6  FiLiCALS.       -{  cnio*,  one-celled,  usually  surrounded  by  ai»^  -^^IV  Pol\So«liace»  or  ferns 
jela-tic  ring  spore  of  oue  sort,  l'^^::^^"^^^. 

Of  the  Muscals,  Ilepaticals  or  Liverworts  have  a  loose  cellular 
texture,  usually  prostrate,  and  producing  rootlets  in  their  sides : 
they  grow  in  damp  places.  Sometimes  the  stem  and  leaves 
unite  and  form  a  confluent  expansion;  in  other  cases  the 
loaves  are  distinct  from  the  stem.  ''The  most  remarkable 
points  of  structure  in  Hepatice©,*'  says  Dr.  Lindley,  "is  the 
spiral  filament,  as  it  is  called,  lying  among  the  sporules, 
within  the  theca  or  sporule  case,  and  having  a  strong  elastic 
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force.  This  consists  of  a  single  fibre,  or  two  twisted  spirally 
in  different  directions  so  as  to  cross  each  other,  and  is  con- 
tained within  a  very  delicate  transparent  perishable  tube.''  This 
order  contains  the — I.  MarchdntiticecR^  or  Liverworts,  which  root  on 
the  ground,  on  walls,  rocks,  and  damp  places ;  II.  RiceiacM,  float- 
ing plants,  rooting  on  the  ground^  their  fructification  immersed  in 
the  frond.  III.  Antkocerateasy  annuals  with  fieshy  or  membranous 
fronds,  spore  cases  raised  on  a  pedicel,  two  or  three  inches  long, 
with  a  free  central  columella.  IV.  Jungermaniace^By  frondose  or 
foliaceous  plants,  spore  cases  opening  with  four  yalyes,  spores 
mixed  with  elaters. 

The  structure  of  the  plants,  some  of  them  of  microscopic  minute- 
ness, is  singularly  interesting.  They  are  ftimished  with  leaves, 
arranged  over  a  distinct  axis  of  growth ;  and  their  reproductive 
organs  are  of  two  kinds,  the  most  general  being  the  urn  sporangium 
or  theca,  in  which  the  spores  or  seeds  are  generated.  If  examined 
in  the  season  of  growth,  it  will  be  observed  that  some  of  the  axils 
of  the  leaves  contain  clusters  of  articulated  filaments,  swollen  at 
the  base,  some  of  them  being  larger  than  the  others.  After  a  while 
this  body  is  found  to  have  an  exterior  membranous  coating,  which 
separates  from  the  base  in  a  cup-like  form  ;  this  is  the  young  urn, 
which  gradually  acquires  a  stalk  called  the  settty  upon  which  it  is 
raised  above  the  leaves  carrying  the  other  membrane  upward  on  its 
point,  covered^  when  full  grown,  with  a  cap,  called  its  calyptia. 
The  xim  is  closed  by  a  Hd,  its  operculumy  and  contains  the  spores 
in  a  cavity  surroimding  central  column,  or  columella.  Its  rim  is 
bordered  by  a  double  set  of  teeth,  like  jointed  processes,  called  the 
peristoma, 

A  second  set  of  organs  called  Antheridia  are  observed,  which 
also  form  clusters  in  the  axils  of  the  leaves ;  they  are  membranous 
cylindrical  jointed,  or  jointless,  bodies,  irregularly  opening  out  at 
the  point  and  discharging  a  mucous  turbid  fluid.  Now  the  func- 
tion of  these  two  sets  of  organs  has  long  been  a  subject  of  dispute. 
The  discovery  of  the  two  kinds  of  organs,  the  Antheridia  and 
Pistillidia,  in  the  Mosses  and  Hepaticeae,  and  the  analogous  spiral 
filaments  in  the  Characece  w6re  supposed  to  indicate  a  sexual  orga- 
nisation. Professor  von  Mohl  pointed  out  the  analogy  between  the 
development  of  the  spores  of  the  Cryptogamia  or  ThaUogens  and 
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the  pollen-grains  of  the  flowering  plants,  but  considerable  obscn- 
rity  still  surrounds  the  question.  Mr.  Valentine  traced  an  evident 
analogy  to  ovules  in  cells  closely  resembling  the  parent  oeUs  of 
pollen  and  spores.  While  Schleiden  thought  he  observed  fertiUsa- 
tion  of  the  supposed  ovules  by  the  smaller  spores.  The  view  now 
entertained  by  the  best  authorities  as  to  the  reproduction  of  the 
mosses  is  that  the  Antheridia  are  male  organs  which  by  means  of 
the  spiral  filaments  exert  a  fertilising  influence  upon  the  PistQ- 
lidia.  But  no  such  fertilising  process  has  actually  been  observed 
in  the  mosses,  the  evidence  being  only  circimistantiaL 

The  Mosses. 

The  Mosses,  which  now  number  not  less  than  ten  thousand 
species,  are  humble  plants,  but  they  have  no  insignificant  part  to 
play  either  in  the  economy  of  Nature  or  in  the  physiognomy  of  the 
landscape.  Trees,  walls,  rocks,  and  ruins  assume  a  smiling  or 
picturesque  aspect  under  their  mossy  covering  in  its  varied  colours. 
The  Phascumy  growing  in  the  gravelled  alleys  of  woods  and 
gardens,  are  so  very  minute  that  in  some  cases  they  scarcely 
attain  the  height  of  the  hundredth  part  of  an  inch.  The  Hypnum^ 
which  often  clothe  the  banks  of  brooks  in  shady  places,  or  form 
small  islets  at  the  foot  of  willows  and  poplars,  or  attached  to  the 
trunks  of  these  trees,  are  vigorous  vegetable  organisms  which  do 
not  readily  perish.  The  Fontinalis  are  small  grass-like  mosses 
which  float  in  the  middle  of  running  brooks.  The  Sphagmms  grow 
in  marshy  places,  where  they  perform  an  important  part  in  the  forma- 
tion of  bog  turf.  These  aquatic  mosses  grow  very  rapidly,  extend- 
ing their  roots  in  such  a  manner  as  to  occupy  by  degrees  the  whole 
interior  of  the  pool  which  they  occupy.  Their  thin  and  delicate 
tissues  absorb  more  than  sixteen  times  their  weight  in  water ;  and 
when  they  die  they  accumulate  in  the  bottom  of  the  water,  and 
form  with  mud  and  the  detritus  of  other  plants  a  mixture  which, 
when  consolidated  by  time,  is  cut  out  in  oblong  squares,  and  imder 
the  name  of  peat-turf  forms  an  important  article  of  domestic  fuel 
in  some  coimtries. 

The  PolytrickuMy  commonly  called  the  golden  moss,  is  one  of 
the  most  elegant  of  its  kind ;  it  is  larger  than  the  conmion  Mosses, 
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and  grows  generally  among  heaths,  in  fir  woods  and  bogs.  Its 
principal  stem  creeps  along  the  gronnd,  throwing  out  firom  time  to 
time  adyentitioos  roots,  which  penetrate  the  soil,  throwing  out 
branches  to  the  surfSEUse.  These  branches  carry  the  leaves,  are 
narrow,  lanceolate,  or  awl-shaped,  and  finely  dentate  or  serrated 
on  their  edge ;  imbricate  in  a  spiral  form  round  the  stem ;  the 
leaves  of  the  lower  part  assume  a  reddish  colour  at  maturity. 


Fig.  S86.— 'Polytriolmin* 


In  Fig.  336  the  stems  terminate,  as  we  see  in  Nos.  1  and  2,  by 
a  long  reddish  filament  carrying  a  pointed  or  cone-shaped  cap 
composed  of  silky  hairs,  disposed  longitudinally,  and  of  a  bright 
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yellow  colour.  If  this  cap  is  raised  (see  No.  6)  we  see  that  it  is 
the  cover  of  an  urn-shaped  yessel,  which  contains  a  prismatic  body 
{No.  9)  furnished  with  a  species  of  covering  (No.  8),  seated  upon 
a  small  ledge  which  is  circumscribed  by  a  very  thin  ridge  of  greyish 
colour.  Held  horizontally,  the  ledge  is  composed  of  small  pointed 
teeth  curving  towards  the  interior,  and  connected  by  a  horizontal 
skin.  There  are  sixty-four  of  these  teeth.  As  to  the  interior  of 
the  prismatic  body,  it  is  hollow,  and  encloses  a  multitude  of  small 
greenish  granules,  perfectly  free,  and  which  make  their  escape  with 
great  facility  when  the  urn  bursts. 

There  is  every  reason  to  believe  that  these  granules  reproduce 
the  species  by  germination.  There  are  certain  other  seeds,  but 
their  organisation  is  so  simple,  and  show  so  little  resemblance  to 
the  seeds  of  the  higher  orders  of  plants,  that  they  are  called  spares. 
These  are  enclosed  in  the  interior  of  a  membranous  sac,  which 
covers  the  walls  of  the  prismatic  body,  and  adheres  to  a  central 
axis  called  the  columella.  This  prismatic  body,  in  fact,  is  the  ttni 
of  the  mosses.  The  free  edge  of  the  urn  crowned  by  the  teeth  is 
the  peristomium ;  hero  the  peristome  has  sixty-four  teeth.  The 
covering  reposing  on  the  peristome  bears  the  name  of  operculum* 
The  cap  of  yellow  hair  which  shelters  the  urn  almost  entirely  is 
the  calyptra.  Finally,  the  filament  which  contains  the  stem  and 
supports  the  urn  is  the  theca.  Of  this  nomenclature.  Dr.  Lindley  in 
the  Outlines  of  Botany  remarks,  that  to  the  uninitiated  it  requires 
explanation,  otherwise  it  might  be  supposed  to  apply  to  some  vegeto- 
animal.  "  The  cal)rptra,"  he  says,  "  may  be  understood  to  be  a 
convolute  leaf ;  the  operculum  another ;  the  peristomium  one  or 
more  whorls  of  minute  flat  leaves ;  and  the  theca  itself,  the  excavated 
distended  apex  of  the  stalk,  the  cellular  substance  of  which  separates 
in  the  form  of  sporules." 

This  urn,  then,  results  from  the  development  of  a  small  apparatus 
bearing  a  strong  resemblance  to  a  long-necked  bottle,  which  is 
traversed  very  perceptibly  in  its  entire  length  by  an  open  canal, 
expanding  at  the  summit  in  such  a  manner  as  to  present  some 
analogy  with  the  pistil  of  plants  of  higher  organisation,  and  which 
has  been  called  an  archegonium.  At  first  many  archegones  are 
enclosed  in  the  terminal  rosette  of  the  stem  (as  in  3  and  7,  Fig.  336), 
but  only  one  of  these  is  ultimately  developed  into  the  urn  borne  at 
the  summit  of  the  theca. 
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The  appearance  of  these  archegoneB  is  contemporaneous  with 
that  of  the  fertilising  apparatus  which  makes  its  appearance  in 
the  centre  of  the  terminal  rosette  of  the  different  urn-bearing 
stems.  The  Polytrichum  are  then  di€Bceoti8.  These  supposed 
fertilising  organs  consist  of  small  greyish  elongated  bodies  (as 
represented  in  4,  Fig.  391).  They  are  more  or  less  spindle-shaped, 
and  they  are  accompanied  by  cylindrical  fillets,  called  parap^ses, 
or  cellulose  sacs,  which  open  from  above,  leaving  their  contents  to 
escape  by  abrupt  jerks  at  given  moments  until  the  organ  is  com- 
pletely emptied. 

"When  the  matter  thus  ejected  is  carefully  examined,  it  is  found 
to  consist  of  a  tissue  very  distinctly  resembling  rings  of  mail,  in 
which  each  cell  encloses  a  small  body  rolled  up  into  a  ball,  with  a 
very  perceptible  swelling  upon  one  point  of  its  circumference. 
These  little  bodies  are  in  a  continual  state  of  rotatory  motion  ;  the 
tissue  which  contains  them  dissolves  quickly  on  contact  with  water. 
The  little  sac,  which  is  called  the  antheridiuniy  becomes  flat  and 
dry  after  the  emission  of  the  movable  corpuscles  which  it  contains. 
These  are  antherozoids. 

We  have  said  that  the  appearance  of  the  archegbnium  is  con- 
temporaneous with  the  antherids.  Whatever  difficulties  may  appear 
to  oppose  themselves  to  the  idea  that  these  antherozoids  become 
archegones,  it  is  impossible  to  deny  that  such  transposition  takes 
place,  for  on  the  archegones  of  certain  mosses  living  antherozoids 
have  been  foimd  which  had  alretidy  traversed  one-third  of  the 
length  of  the  neck. 

It  follows,  therefore,  from  the  structure  of  the  archegonium  and 
antherids,  and  from  the  curious  observations  which  have  been 
recorded,  that  there  is  now  little  doubt  of  the  sexuality  of  these 
little  plants.  This  is  further  confirmed  by  the  fact  on  which 
Hedwig  founds  his  principal  argument,  namely,  that  in  the  diae- 
ceous  mosses  the  archegones  arrive  at  maturity  when  individuab 
furnished  with  antherids  grow  in  the  same  neighbourhood. 

FiLicEs,  OR  Ferns. 

In  their  most  graceful  type — the  Tree  Ferns — this  order  of 
Acrogens  rivals  the  most  beautiful  Palms.     When  they  have 
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attained  a  height  of  forty  or  fifty  feet  their  stems  foorm  a  noble 
column^  some  five  or  six  inches  thick,  from  the  summit  of  which 
flows  a  panicle  of  pinnate  leaves  intersected  by  a  thousand  incisions, 
the  terminal  tuft  which  crowns  the  summit  of  the  trunk  curyingat 
all  times  into  a  sort  of  cross,  whose  graceful  curve  adds  greatly  to 
the  elegance  of  the  tree.  Their  chief  anatomical  peculiarities  are 
as  follows : — 

The  leaves  are  termed  fronds,  and  they  bear  the  organs  of 
fructification  in  little  cups  or  receptacles  on  the  edges,  or  on  the 
under  surface,  in  the  form  of  little  masses  of  granules,  termed  sori^ 
consisting  of  a  containing  organ  termed  sporangia,  tMectB,  or  cap- 
sules, surrounded  by  a  ring  termed  ^yrus,  or  annultis,  and  a  number 
of  contained  cells  termed  spores,  or  sporules,  from  which  the  new 
plant  is  produced.  The  foot-stalk  of  the  leaf  or  frond  is  called  a 
stipe,  and  consists  of  bundles  of  bare  woody  fibre  and  scalariform 
vessels,  connected  together  by  cellular  tissue,  which  pass  down 
into  the  stem  imder  the  bark,  forming  the  zones  of  the  wood.  In 
the  Tree  Fern  the  rind  or  bark  consists  of  one  or  two  layers  of 
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Fig.  837.— Stem  and  section  of  a  Tree  Fern. 


cellular  tissue,  and  is  marked  from  top  to  bottom  by  the  cicatrices 
left  by  the  fallen  leaves  (Fig.  337,  a).  These  cicatrices  occur 
irregularly  and  at  considerable  distances  apart  near  the  foot  of  the 
tree,  but  at  regular  distances  and  almost  close  together  towards  the 
summit  of  the  stem,  showing  that  its  leaves  are  produced  at  the 
top  and  in  successive  clusters,  and  that  the  trunk  has  increased  in 
height  after  the  fall  of  the  leaf.  Again,  a  large  portion  of  the 
transverse  section  of  the  trunk  is  seen  to  consist  of  cellular  tissue ; 
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and  tlironglL  this  the  wood  passes,  the  centre  being  occupied  by  a 
mass  of  scalariform  duct,  so  called  from  the  resemblance  which  its 
perpendicular  sides  and  transverse  lines  bear  to  the  sides  and 
rounds  of  a  ladder.  This  form  of  tissue  is  interrupted  by  large 
spiral  vessels ;  the  wood  is  also  arranged  in  circles,  or  bimdles,  with 
a  wavy  outline,  but  only  near  to  the  bark.  These  circles  seem  to 
be  sent  down  from  the  fronds,  and  as  the  fronds  surround  the  stem, 
the  bundles  sent  down  from  them  lie  side  by  side  until  they  form  a 
circle.  There  is  a  peculiarity  in  the  growth  of  the  Tree  Fern,  that 
the  interval  between  the  cicatrices  enlarges  as  the  tree  increases, 
showing  that  the  stem  of  the  tree  increases  in  height  not  only  at 
the  apex  for  the  time  being,  but 
afterwards  in  the  body  of  the 
trunk. 

The  mode  of  germination  in 
the  Ferns  seems  to  be  this : — 
The  sporule,  after  extrusion 
from  the  sporangia,  bursts  its 
envelope  and  emits  a  leafy  ex- 
pansion from  its  centre,  which 
subsequently  forms  a  bud  and 
then  a  plant.  Plate  II.  repre- 
sents the  Arborescent  Fern  of 
the  Brazilian  forests. 

In  our  climate  these  Acrogens 
are  far  from  presenting  the 
dimensions  which  they  attain 
in  the  tropics.  Our  Ferns  are 
only  perennials,  with  a  short 
rhizome  or  spreading  roots, 
whose  leaves  rarely  exceed  four 
or  five  inches.  Even  in  the  tro- 
pics and  in  the  southern  hemis- 
phere the  IlymenophylUeum 
and  Trickamanes  (Fig.  338), 
which  grow  only  in  humid 
places,  at  the  foot  of  old  trees,  or  upon  rocks  bathed  in  running 
brooks,  are  generally  of  small  size.    The  delicate  leaves  are  desti- 
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tute  of  epidermis,  and  eonaist  of  a  simple  blade  of  oeUular  tissoe 


Fig.  838.— Male  Fern.  of  the  lower  sorfoce. 

traversed  by  nemires  formed  themselves  of  scalariform  vessels. 
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In  order  to  study  more  dosely  the  stmctore  of  a  fern,  let  ub 
examine  the  Nepkrodium  JUix-mas.,  commonly  known  as  the  male 
fern  (Fig.  339). 

This  plant  is  common  in  the  woods  and  sterile  places.  It  carries 
upon  its  subterranean  stem,  which  creeps  along  horizontally,  cer- 
tain reddish  scales.  The  leaves  are  large,  petiolate,  and  much 
intersected.  On  the  under  surface  of  the  leaves,  or  of  what  has  the 
appearance  of  leaves,  and  which,  as  already  stated,  are  called  in 
the  language  of  hotasij,/ronds,  we  find  Utile  rounded,  or,  rather, 
kidney-shaped  projections.  Each  of  these  projections  are  formed 
by  groups  of  small  bodies,  yellowish  green  at  an  early  age,  brown 


Fig.  84a.--Spor«ngia  of  the  Fig.  8iS.— Dehiscence  of 

Male  Feni.  the  SponmgiA. 

at  their  maturity,  and  which  are  covered  by  a  thin  greyish 
pellicle.  Each  group  of  these  little  bodies  or  sporanges  bears 
the  name  of  sort ;  the  pellicle  which  covers  them  is  called  the 
indtisium.  Fig.  341  is  a  greatly  magnified  representation  of  the 
organs  which  occur  on  the  lower  surface  of  the  fronds  of  the  male 
fern. 

The  sporanges  or  capsules  (Fig.  342)  are  pedicellate  cellulose 
sacs,  furnished  on  their  circumference  with  an  almost  entire  circle 
of  cellules,  larger  and  thicker  than  the  other  parts  of  the  walL 
These  cellules  form  a  sort  of  ring,  which  by  growth,  or  by  certain 
hygrometric  changes,  seem  to  determine  the  irregular  rupture 
of  the  walls  of  the  capsule  (Fig.  343),  and  by  these  movements 
pour  out  a  number  of  egg-like  irregular  globules,  which  were 
long  considered  to  be  the  seeds  of  the  plant,  and  were  called 
spores.    But  this  assimilation  is  ascertained  to  be  absolutely 
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opposed  to  the  facts.  In  the  diTerse  genera  whioh  ooiutitatB 
the  great  family  of  Ferns,  the  apparatus  under  ocmsidfiratian  his 

very  different  functions. 

In  the  Folypodacem  the  rounded  sori  are  destitute  of  indnsium. 
In  Pteria  it  extends  along  the  edge  of  the  frond,  and  opening 
from  the  inner  side,  protects  the  sori.  In  Scolopendrium,  the  son, 
approaching  by  pairs,  are  protected  by  an  indusLum,  which  is  to 
all  appearance  bivalve,  and  disposed  in  oblique  lines.  In  Osmmdn 
the  capsules  form  terminal  clusters  upon  the  nervures  of  the 
upper  parts  of  the  frond,  contracted  and  modified,  and  often 
destitute  of  the  ring  as  an  indusium. 

The  reproduction  of  ferns  has  been  closely  studied  in  our  days 
by  Herr  Neegeli,  a  dustinguished  German  phytologist,  and  still 
more  recently  by  Herr  Leszcyc-Suminski.  We  shall  follow  the 
curious  observations  of  botanists  in  their  revelations  of  the  strange 
mode  of  reproduction  among  the  ferns,  remarking,  however,  that 
the  investigations  of  Mr.  Henfrey  and  other  observers,  English 
and  foreign,  of  high  reputation,  while  confirming  many  of 
Herr  Suminski's  observations,  draw  other  inferences  from  them, 
M.  Thuret,  a  highly  judicious  guide,  preferring  to  suppose  that 
the  true  fructification  of  these  plants  still  remains  to  be  dis- 
covered. 

It  had  long  been  known  that  the  so-called  spores  of  ferns  were 
susceptible,  in  favourable  conditions,  of  germinating  and  repro- 
ducing the  original  plant,  and  this  is  the  generally  received  idea 
of  its  development :  the  capsules  or  sporanges  are  considered  to 
be  the  female  organs ;  and  the  male  organs  are  supposed  to  he 
found  in  the  hair-like  glandular  filaments  found  in  their  vicinity. 
Some  new  and  remarkable  observations,  however,  have  shown 
that  the  phenomenon  was  not  so  simple  as  it  was  thought.  The 
structure  of  the  body  which  was  supposed  to  be  the  male  organs 
did  not  correspond  with  the  antherids  of  other  cryptogams. 
Neither  had  the  presence  of  antherozoids  confirmed  the  terms 
assigned  to  them.  In  short,  nature  has  neither  placed  the 
antherids  of  the  ferns  in  the  middle  of  the  sorus,  nor  upon  the 
pedicels  of  the  capsules.  Contrary  to  the  provisions  demanded 
by  theory,  it  is  upon  plants  in  procees  of  germination  that  we  find 
these  organs ;  upon  individuals  which  have  only  been  in  existence 
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for  a  few  weeks,  and  which  still  consist  of  only  a  small  nmnber 
of  cells.  For  this  most  important  discovery  we  are  indebted, 
in  the  first  place,  to  Herr  Naegeli,  and  it  was  confirmed  some 
year  later  by  the  observations  of  Herr  Leszcyc-SnminskL 

If  we  follow  the  germination  of  a  fern-spore  with  Herr  Smmindri, 
we  find  that  its  external  membrane,  resistant  and  coloured,  is 
broken,  and  by  the  opening  thus  formed  in  the  external  membrane 
issues,  in  the  form  of  a  sort 
of  tube,  certain  cellules  re- 
producing and  multiplying 
themselves  at  the  extremity 
of  the  tube.  From  this 
there  results  sometimes  a 
smaU  foliaceous  expansion, 
heart-shaped,  in  the  form 
of  a  pear  (Fig.  344,  a), 
whose  dimensions  in  Pteris 
serulata  may  be  an  eighth 
of  an  inch  by  a  tenth.  In 
the  upper  part  of  this  small 
organ  or  prothallium  would 
appear  in  due  course  the 
root  or  radicle,  then  the 
antherid,  and  finally  the  ar- 
chegonium  would  appear. 

Hie  antherids  are  small 
cellular  mamelons,  formed, 
according  to  M.  Thuret,  of 
three  cellules  superimposed 
on  each  other,  as  in  Fig 
345.  In  the  young  antherids 
(a),  says  this  botanist,  the  central  cavity,  surrounded  by  the 
second  ring-like  cellule,  is  only  filled  with  a  greyish  granulose 
matter;  by  degrees,  small  sperical  bodies  are  seen,  which  are 
the  antherozolds.  As  these  develop  themselves  the  central  cavity 
increases  in  volume,  and  presses  strongly  upon  the  walls  of  the 
peripheric  cellule.  Finally  the  time  comes  when  the  pressure  is 
so  great  that  the  antherid  is  suddenly  burst;  the  uppermost 
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cellule,  which  had  served  as  a  covercle  or  lid  to  the  oentnl 
cavity,  is  broken,  or  is  occasionally  expelled  throngh  the  fractnn 
at  the  cuticle  (Fig.  346),  the  afUherozoids  being  expelled  at  tbfl 
same  time. 

At  the  moment  of  their  expulsion  the  antherozoids  present 
themselves  in  the  form  of  little  greyish  spherical  veaicleB^  whose 


Fig.  346.  rig.  847. 


contents  are  very  indistinct  (Fig.  347).  At  first  they  are  im- 
movable ;  but  after  some  minutes  they  begin  to  unroll  themselveB 
suddenly,  and  dart  into  the  ambient  liquid  with  inconceivable 
rapidity.  They  now  turn  themselves  with  gyratory  movements, 
which  are  sometimes  continued  without  interruption  during  one, 
and  even  two  hours.  If  a  drop  of  iodine  is  added  under  the 
microscope,  these  movements  are  suddenly  arrested.  Their  body, 
twisted  and  contorted,  forms  a  sort  of  spiral  ribbon ;  it  is  besides 
imperfectly  defined  about  the  extremities.  The  locomotive  orgaoB 
of  these  strange  bodies  consist  of  bundles  of  short  oils,  in  great 
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nmnberSy  forming  a  sort  of  crest,  which  emanates  from  the  anterior 
part  of  the  body.  The  number  of  these  oils  is  sufficient  to  account 
for  the  extreme  rapidity  with  which  these  antherozoids  move. 

These  facts  overturn  all  our  notions  as  to  the  distinctions  of 
animals  and  plants.  Here  are  simple  vegetable  organs  which 
seem  to  have  the  power  of  motion ;  and  if  we  reflect  that  on  the 
other  hand  there  are  animals,  as  the  sponge,  corals,  and  adult 
oysters,  which  are  altogether  immovable,  we  may  well  ask  which 
is  the  plant  and  which  the  animal  P  We  can  only  reply  that  the 
distinctions  which  science  is  compelled  to  draw 
among  living  beings  become  impossible  when 
we  reach  the  confines  of  what  is  usually 
designated  the  two  kingdoms  of  nature. 

The  female  organs  of  the  plants  which  occupy 
our  attention  are  less  numerous  than  in  the 
preceding  orders ;  a  proemhryo  does  not  bear 
more  than  from  four  to  twenty  (Figs.  346  and 
348).  They  occupy  the  lower  surface  of  the 
prothallium^  but  in  front  of  the  side  of  the  i«)i»t«dAl5^«iiiim. 
hollow ;  each  of  them  presents  itself  as  a  roimded  cavity,  plunging 
into  the  interior  of  the  parenchyma,  and  communicating  with 
the  exterior  by  a  sort  of  chinmey,  so  to  speak,  formed  by  six- 
teen transparent  cells  disposed  in  fours,  the  one  above  the  others 
(Fig.  348). 

We  ought  to  remark  here,  that  the  two  kinds  of  organs  which 
have  been  described  may  exist  at  once  in  the  same  prothallium  as 
in  Fig.  346,  or  they  may  be  distributed  upon  several,  as  in  Fig.  344. 
They  are,  then,  monaeceous  or  diaeceous.  As  to  the  fact  of  the 
fecundation,  it  can  no  longer  be  contested.  Herr  Suminski  has 
seen  and  figured  the  antherozoids  in  the  interior  of  the  cavity  of 
the  archegoniuniy  and  his  observations  have  been  confirmed  by 
other  observers. 

Without  entering  into  details  respecting  the  development  of 
the  embryo  vesicle  in  the  interior  of  the  cavity  of  the  archegone,  we 
may  remark  that  we  only  see  a  single  plant  issue  irom  the  pro- 
emhryo^ as  if  a  single  archegone  had  been  fertilised,  or  at  least  one 
only  takes  such  a  form  as  to  hinder  the  growth  of  all  others. 

To  conclude,  the  capsules  which  develop  themselves  on  the 
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lower  8ur&c6  of  the  fronds  of  ferns  are  not  fhnt,  as  lias  beea 
assumed  until  lately ;  nor  are  tlie  spores  enclosed  in  the  capsnlei 
seeds.  The  male  and  female  reproductiye  organs  an  developed  oa 
a  small  and  transitory  cellular  apparatus  resulting  £ram  the  ge^ 
mination  of  the  spores. 


Class  III. — ^Bhizooens. 

The  Rihzogs  are  a  most  anomalous  collection  of  spores,  at  onoe 
leafless  and  parasitical.  They  have  the  loose  cellular  organisatiaii 
of  Fungi,  traces  of  a  spiral  structure  among  their  tissuesy  with 
stem  and  root  analogous  to  the  thallus  of  Fungi,  and  probaUj 
partaking  of  their  singular  mode  of  growth ;  their  flowers  are 
like  more  perfect  plants,  and  their  sexual  organs  complete  ;  their 
embryo,  without  visible  radicle  or  cotyledons,  presenting  the  appear- 
ance of  a  spherical  or  oblong  homogeneous  mass,  adding  to  a  fimgal 
mode  of  growth  a  perfect  sexual  apparatus. 


BHizoonrs. 


'  Onilea  solitary,  pcndidoaB,one-Meded  ^^vi,  ^fl]tni?phnracim. 

0\nilea  parietal,  many-seeded,  calyx  8, 4, 1  yyvtt   

6.Diirte.U^nUienioi«ningbyiaita  f  XXVH.  CytiMceiB. 

Oviilea  parietal,  many-seeded,  calyx  6- L  tv vill  1 
.parted,  anthen  opening  by  puna  j  aavxix.  j 


They  are  a  singular  class  of  parasitical  plants,  which  have  cellular 
scales  instead  of  leaves,  but  with  true  flowers.  They  agree  with 
Exogens  in  having  sexual  organs,  and  with  the  Fungi  in  the 
presence  of  a  mycelium,  and  in  their  parasitical  habits,  and  in  their 
fungus-like  consistence.  The  Balunop/ioracea  are  leafless  root  para- 
sites, with  flowers,  brown,  red,  white,  or  yellow,  but  never  green, 
having  underground  stems,  rhizomes,  or  tubers,  from  which  spring 
erect  simple  pedimcles.  They  are  found  on  the  roots  of  the  vine, 
maple,  and  oak ;  abounding  in  the  moimtains  of  tropical  countries  of 
America.  The  Cytinacece  are  parasitical  on  the  roots  of  the  Cistus 
of  the  south  of  Europe,  and  on  the  succulent  Euphorbias  of  the 
Cape  of  Good  Hope.  Rafflesiace(E  are  stemless  plants  of  the  East 
Indies,  the  flowers  of  which  spring  immediately  from  the  surfieuses 
of  the  branches,  and  are  immersed  among  the  scales  which  represent 
leaves. 
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Class  IV. — ^Endogbns,  oe  Monoootyledons. 

Endogenous  or  Monocotjledonous  plants  are  herbaceous,  yery 
rarely  woody  plants ;  Eu&eus  aculeatus  being  the  only  speoies  with 
woody  fibres  indigenous  to  this  country.  Schleiden, 
in  describing  the  peculiarities  of  Endogens^  and 
the  manner  in  which  they  differ  from  Exogens, 
says  that  all  plants  whose  development  proceeds 
firom  the  interior  to  the  exterior  are  either  limited 
or  unlimited  in  their  growth.  Woody  fibre  gene- 
rally assumes  two  different  physiological  phases : 
1,  Of  an  extremely  delicate  tissue,  capable  of 
rapid  deyelopment,  in  which  new  cells  are  con- 
tinually generated  and  deposited  in  two  different 
directions,  as  in  Fig.  349 ;  namely,  next  the  cir- 
cumference when  the  tissue  is  of  a  peculiar 
lengthened  kind,  with  thick  walls  and  liber ;  and 
next  the  centre  in  the  form  of  annular,  spiral, 
reticulate,  or  porous  vessels ;  2.  Of  woody  cells, 
which  form  wood  properly  so-called.  Up  to  a 
certain  point  the  development  of  the  vascular 
system  is  the  same,  but  in  Endogens  the  active 
skin  and  delicate  cellular  tissue  suddenly  change, 
the  partitions  of  the  cells  become  thicker,  then  the 
generating  power  ceases ;  and  when  fully  enveloped 
they  assume  a  peculiar  form,  cease  to  convey 
any  kind  of  formative  sap,  and  all  further  de- 
velopment of  vascular  bundles  becomes  impossible,  and  there- 
fore the  production  of  woody  bundles  is  limited.  In  Exogens, 
on  the  contrary,  this  tissue  retains  its  vital  function  during  the 
whole  life  of  the  plant. 

The  general  characteristics  of  Endogens  are  a  fiructification 
springing  from  a  stem  ;  wood  youngest  at  the  centre ;  cotyledons 
single  leaves  parallel,  veined,  permanent ;  wood  of  the  stem  always 
confused,  and  indistinct  in  its  fibre. 

Endogens  consist  of  1,420  genera  and  13,684  species,  whose 
germination  is  endorhizal,  whose  embryo  has  but  one  cotyledon. 


Fig.  S49.-Qrowth 
of  Endogena. 
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whose  leaves  have  parallel  vems,  and  whose  trunk  is  formed  of 
bundles  of  spiral  and  dotted  vesicles,  guarded  by  woody  tulo^ 
whose  bundles  are  arranged  in  a  confused  manner  and  reproduced 
in  the  centre  of  the  trunk.  Leaves  and  stem  are  here  distinctly 
separated.  Spiral  vessels,  breathing  pores,  and  sexual  organs  free 
from  complication.  The  palms  may  be  considered  as  the  typicil 
form  of  Endogens ;  the  grasses  are  Endogens  with  hollow  stent 
Dr.  Lindley  divides  the  class  into— 

Skctiov  1.— Flowers  GLrMACKom,  with  iMBRirATXD.  Coloublxss,  ob  HraBACSon  Scaui. 
Hnvine  lliiwera  composed  of  bnu!U,  that 
if.  inibrii-Ated,  ctilourleMi.  or  hertmoeftut 
9cn}f*.   In  the  two  flrat  onlen  th«  ovule  in 
nM-cml'iiir.the  piMtil  romimund;  in  thf  other 
three  the  ovule  in  (lenduliius.  the  pi«til  lim- 
The  flnt  Hiipniach  tlic  Palxn» ;  and  the 
.  liwt,  t)ie  Ktulies,  paMing  naturally  to  the 
V  Uullnuilieti. 


7.  Glumals. 


Sectiox  2.— Petaloid  Flowrm,  with  Two  Caltx  or  Corolla,  ob  botb. 


XXtX.  Orainiiuice»,or| 
XXZn.  BesHMM.  the  tmlal 


XXZm.  BriocMdMMi,  or  |^ 


XXXV.  O^phacea.  o 

XXXVI.  AraceM.  or  i 
XXXVU.  r  ■ 


0.  Palmals. 


10.  Hydrals. 


l-lo^'om  naked,  furnished  with  true  calyx 
or  ciirDllH,  or  botli.  havin|t  the  sexes  on  d'if- 
ff  rent  flim-or^,  with  rudiments  of  the  absent 
wxes  i»reiM'nt :    embr>'o  axile,  albumen  i 
nie:ily  or  fl»'-liy,  nome  altt^ttether  without  j 
alliuiiieu.    Here  we  liave  the   simplest  I 
(•tiurtiir^  of  flowerinfir  i>1ants.  fn^ually! 
aiiimmi  hiiiK  the  PalmA  in  t ha  Screw-pines.  ^ 

f    Flowern  j'orfet-t,  hnniiff  both  calyx  and\ 

I  i-onilla  i^enteit  on  a  branched  scaly  spadix,  |   

■<  with  a  minute  embmi  hxl^ed  Itelow  the  V- XXX VIII.  FalnuieeM,  or 
I  wirfitce  of  a  homy  or  fleshy  albumen.  Some 

(  Floatintr  water  plants,  with  flowers  per- 
}  feci  or  iiiiiHTffCt.  usually  scattered,  not 
J  arranireil  on  a  spadix.  Embrj-o  axile,  with- 
V.out  albumen. 


iOt  f 


XXXIX.  H3rdroolutfidaeaM. 
XLI.  Zoatermcem, 


Sectiox  3.— Flowers  with  a  true  C*ltx  and  Corolla 

UlNHEXl'AL. 

'  Flowers  uninexiuil.  with  true  coUtc  and\ 
corolla,  adherent  to  the  ovary.  Stamens 
thn'«*  to  six,  or  more,  all  perfect  see<lii.  with 
allnimen.  Some  of  the  BminelinceK  have 
the  calvx  free,  but  so  flci<hy  and  peniumcnt 
as  to  liave  nil  the  appearance  of  being 
^  adherent  to  ihe  ovarj'. 

Hovers  uns}'mmetrical.  with  one  to  Ave. 
stamens,  some  of  which  are  (tetaloid ;  seeds  j 
With  albumen ;  differs  from  Nan'issals  in  I 
haviniir  the  veins  of  the  leaves  diverging,  [ 
including  the  Musa.  Ginger  Curcuman,  Car-  I 
.  (lamoms,  Canmis,  and  Calatheas.  ' 


11.  NARCI88AL8. 


12.  Amomals. 


ADHERENT   TO    THX  OTABT, 

XLn.  BrmneliacMB. 
XLIII.  Tmcctxm. 
XLIV.  HcnodoreceB. 

XLV.  Hypoxidaoese 
XL VI.  AmaxylUdacea. 
XL\'n.  iTidacea. 


XLVin.  MosaoeK. 
XUX.  Zingiberace«. 
L.  MarantacMB. 


13.  Orchidals. 


/   Flowers  unsymmetrical :  stamens, 
Ithiee:  seeds  wiihout  albumen;  embry 
\  9<AU\  liomoiToneoiis  iMxly,  destitute 
(  radicle  or  cotyledon. 


IS,  one  to'\ 
mbryo,  af 
of  visible  f 


LI.  Bnrmanniaccs. 
LI  I.  Orchidacea. 
LIII.  ApoatasiaceM. 


Section  4.— Flowers  with  true  Calyx  and  Corolla  from  the  Ofabt. 


14.  Xtbidals. 


Flowers  half  her1)aceou8.  tripetalous,  and 
hy|Hig>-nous,  wiih  copious  albumen.  Em- 
br3-o  axile.  on  a  flesliy  albumen  ;  in  Phily- 
dnw'en  minute,  on  the  outside  of  flcrhy 
albumen ;  half  emerged  in  Commelynacec ; 
minute  and  outaide  iu  Mayacea.  j 


LTV.  Philvdracwp. 
LV.  Xyndaceas. 
LVI.  Canmelyn«ce«. 
LVIL  Ma}-acea. 
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Hie  rwliM  hm  iawtn  hartMoeooi,  dry, 
■ad  pemument,  hypcigyiioiiB,  Miezual,  scaly, 
IK  TffT«/f  AT  ■       J  ■canooi,  if  ootoored;  altHiineii  copious 
u>.JUvaAu.       •<  biyo.  minute  sndundividwl  in  Um  Bushes  i 
mxile  with  a  cleft  on  one  side  in  theOron- 
tiacea. 

f   Flowers  hezapeUlokl,  succulent,  wither- 

Jing,  albumen  copious.  P«rianth  sunonn<tod 
by  a  calycine,  involucres,  inner  bracts,  oo> 
loured,  and  petaldd  in  Gilliesiacess,  naked 
and  Hat  when  withering ;  anthers  turned 

I outward  in  Melanthaces,  anthers  turned 
inward  in  IdUacess ;  perianth  naked ;  ciroe- 
nate  anthers  turned  inwards  in  Ponte- 
Vdersces.  ^ 

Flowers,  three,  six  petalous,  hypogynons,  ^ 
with  separate  carpels,  without  albumen; 
sometimes  bisexual ;  many-seeded  in  Buto- 
17.  AT.IBMATJ.  -{  macut ;  few-seeded,  simple,  and  axial,  with 
solid  embryo  in  Alismaceis ;  flower  scaly, 
few-seeded,  simple,  and  axial,  with  large 
plomula  in  Juncaginacea. 


Lvm.   

LIX.  Orontiaoeie. 


LZ.  OiDietiaMaB. 
LXL  Melanthaces. 
LXn.  T.ni^fff 
LXm.  Pontedaraoess. 


LXrv.  Bvtomacea. 
LXV.  AlismaceK. 
LXVI.  JunoaginaceM. 


GmifACEOus  Plaitts. 

So  called  from  their  flowers  being  composed  of  bracts  and  not  col- 
lected in  whorlsy  but  consisting  of  imbricated  colourless  or  herba- 
ceous scales.  The  grasses  and  sedges  of  which  they  consist  constitute 
a  very  large  proportion  of  the  vegetation  of  the  globe,  covering  our 
fields  with  verdiire,  and  furnishing  food  for  man  and  beast.  They  are 
provided  with  stamens  and  pistils,  which  are  indispensable  to  the 
production  of  seeds,  but  there  is  scarcely  a  trace  of  calyx  or  corolla. 
This  division  of  Endogens  is  thus  distinguished :  the  Granuncu;e<B  by 
their  roots,  generally  fibrous,  their  roimd,  hollow,  and  prominently 
jointed  stems,  their  slender,  parallel  ribbed  leaves  with  slit  sheaths  ; 
the  Cyperace<By  or  sedges,  by  their  creeping  roots,  angular  and 
solid  stems,  and  inconspicuous  joints ;  the  Juncacece  by  their  round 
tapering  stems,  and  many-seeded  capsular  fruits ;  the  EriocaulacecBj 
by  their  angular  stem  and  capitate  inflorescence ;  the  Typ/iacecB^ 
by  their  erect  tapering  stem  and  densile  spiked  inflorescence ; 
and  in  the  arums  or  AracecSy  by  their  foliage  dilated  in  A.  nuuM- 
latum,  with  scented  leaves  and  succulent  fruit  in  A.  corns. 

The  Graminace^,  or  Grasses. — The  important  family  of  grasses, 
to  which  the  Oat-grass  belongs,  supplies  us  also  with  Wheat,  Rice, 
Rye,  Barley,  Maize,  and  the  Sugar-cane ;  and  constitute,  besides, 
the  grass  of  our  meadows  and  our  hill-sides.  The  Oat  is  an  annual, 
the  lower  stem  of  which  forms  a  short  rhizome,  from  which 
secondary  stems  emanate :  these  are  interrupted  by  brown  in- 
flated nodes  or  joints,  which  become  solid,  whilst  the  parts  inter- 
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vening  between  the  knots  are  hollow  tubes.  From  these  knote 
spring  the  leaves.  Their  petioles  form  a  split  sheath  on  one  side, 
which  embraces  the  stem  for  some  distance  before  spreading  oat 
into  a  very  long  slender  leaf,  traversed  by  parallel  and  sin^ 
veins,  converging  towards  the  summit.  At  the  point  where  the 
leaf  separates  from  the  sheath,  we  find  a  small,  whitish,  membranou 
band,  which  appears  to  be  a  con- 
tinuation of  the  inner  lining  of 
the  petiole  beyond  the  origin  of'« 
the  lamina  of  the  leaf.  In  the 
Rccompanpng  engraving  (Fig. 
350),  of  an  annual  grass,  Poa 
annua,  s  is  the  sheathing  petiole,  called  ligida 
^shoe-latchet),  /  a  the  lamina,  n  the  tumid  node^ 
at  which  the  leaf  originates. 

The  infloresence  of  the  Oat  is  a  looee^  but  ample 
panicle,  displaying  branches  on  all  sides.  K 
examine  more  closely  these  little  fmetifying  pen- 
dants, which  from  the  delicacy  of  their  peduncles 
oscillate  freely  to  the  breeze  which  skims  aver  the 
surface  of  the  field  of  oats,  two  points  i^Ies  wiU 
be  observed  on  the  outside,  almot^t  Q<\\vd\  in  size, 
but  one  of  which  is  inserted  a  Uttla  lower  than 
the  other ;  this  constitutes  the  envelope,  prateetorj 
or  glimie  of  three  distichous  flowers,  forming 
a  little  ear  or  spikelet  (Fig.  352).    The  lower 
flower  is  fully  developed,  the  second  is  smaller,  and  the  third 
rudimentary  and  sterile.    If  we  examine  the  lower  flower,  it 
is  composed  essentially  of  three  stamens  and  a  pistiL    The  fila- 
ments of  the  stamens  are  delicate,  and  the  anthers,  which  are  in 
the  shape  of  an  X,  are  loosely  attached  by  the  back.    The  pistil 
is  composed  of  a  shaggy,  hairy  ovarum,  which  surmounts  the 
feathered  styles.    There  is  only  one  cell  in  the  interior,  contain- 
ing an  unique  and  anatropal  ovule.  These  essential  organs  are  pro- 
tected by  a  system  of  two  scales,  the  external  or  lowest  of  which 
bears  upon  its  back  a  caducous  and  rigid  filament,  slightly  bent, 
while  the  internal  one,  which  is  much  smaller,  is  supplied  with 
two  lateral  veins.   This  system  constitutes  the  glume.  In  addition 


to  this  we  find  on  the  outside  of 
the  exterior  stamen  two  small 
collateral  and  fleshy  bodies,  which 
are  designated  a  paleole. 

When  the  ovule  has  been  sub- 
jected to  the  fertilising  influence 
of  the  pollen-tubes,  it  is  trans- 
formed into  a  seed,  which  presents 
this  peculiarity,  that  it  is  blended 
firmly  with  the  fruit  by  its  in- 
tegument in  such  a  manner  as 
to  constitute  what  botanists  call 
eariopsis — a  term  used  when  the 
pericarp  of  an  indehiscent  seed- 
vessel  is  membranous,  and  ad- 
heres firmly  to  the  integument,  as 
in  Fig.  351,  which  represents 
a  eariopsis  of  Buck- 
wheat (7^6?/yy^7^e/w  Fa- 
gopyrum),  which  is 
often  confounded  with 
the  seed  itself.  The 
greater  part  of  this  is 
composed  of  a  farina- 
ceous albumen.  On  the  outside 
and  beneath,  a  small  distinct 
body  is  perceptible,  sunk  in  the 
surface,  and  scarcely  projecting 
from  it.  This  is  the  embryo  which, 
supported  upon  the  albumen  by 
it,  forms  a  cushion-like  enlarge- 
ment by  the  lateral  expansion  of 
the  stalks. 

Wheat  {Triticum  sativum), 
originally  from  Persia,  has  tri- 
floral  spikelets  ;  their  sides  oppo- 
site the  axis,  and  disposed,  as  we 
know,  in  ears. 
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Rick  (Oryza  satiea),  originally  from  India,  presents  a  panicle  of 
rigid  and  ortxjt  branches,  with  unifloral  spikelets^  the  flower  pre- 
senting six  stamens. 

Mai/k  (Zca)  is  nionirceous — that  is  to  say,  it  presents  both  the 
sexual  organs  ui)on  the  same  stalk.  The  flowers  with  stamens  are 
disposed  in  a  tenninal  panicle.  The  flowers  with  jHstils  have  their 
spikelets  close  together,  the  lateral  arm  enclosed  in  a  large  spatha, 
which  is  nothing  but  the  sheathing  })etiole  of  a  leaf  deprived  of  its 
limb.  Tlie  stigma  of  these  pistils  are  thread-like  and  very  long.  The 
imi^emhle  of  these  stigma  is  like  a  handfid  of  long  filaments,  hung 
careh'ssly  towards  the  earth  like  a  tuft  of  hair.  The  names  ol 
Turkirtli,  Sixinish,  and  Guinea  wheat  and  Indian  com,  which  have 
b(H.m  given  to  ^laize,  are  quite  fallacious,  for  it  is  indigenous  to  the 
tropics  of  America.  With  tlie  exception  of  Wheat  and  Rice,  Maize 
is  the  most  useful  as  well  as  the  m4)st  universally  cultivated  of  the 
grasses.  Almost  all  Asiatics,  Africans,  and  Americans  use  it  as 
their  chief  nourishment.  The  Sugar  Cane,  another  plant  of  the 
Antilles,  furnishes  us  with  sugar  for  domestic  purposes. 

The  (iraminaceie,  in  its  4,000  species,  comprehends  our  most 
valuable  phuils  for  jvisture,  and  all  those  which  yield  com  ;  their 
str  uct ure  is  the  most  simple  of  the  higher  forms  of  vegetation. 
Their  stems  constitute  so  many  protecting  sheaths  to  the  rapidly 
growing  shoots,  and  are  clothed  with  alternate  leaves ;  the  inflo- 
rescence comprehends  a  small  number  of  stamens  and  a  single  seed 
enclosed  in  a  thin  pericarp ;  the  floral  leaves,  or  glumes,  are  pre- 
sent in  immense  varieties  in  the  dift'erent  tribes,  and  form,  with 
the  number  of  stamens,  texture,  and  sexual  relations,  very  dis- 
tinctive characters  by  which  the  several  genera  have  been  formed 
into  tribes  or  families.  Kndlicher  divides  the  234  genera,  of 
which  the  order  consisted  when  he  wrote  (which  is  now  increased 
to  291),  into  thirteen  tribes,  as  follows : — 


ir.  PHALARinK.i:.       -  floMoml,  tflnini»9  iiiiml,  ptEdea  Iiartl-|-ZOT,  the  Mrtixe  plant,  and  aooM 


I.  Obyze.i;. 


(  SpikoMfl  1.  2.  S-flowertMl.  lower)  16  ftenera.  containing  the  Ric« 
-  fli»r*?r  <nie  (mloa,  and  neuter,  the  upi)er;o  plunt  uiid  some  oUier  intereating 
^  only  fortile.  J  8iH»ciea. 


\    Containing:  3^  frencra,  Tax3iii(r  In 


III.  Paxice.l. 


;  gouae  quill. 
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IV.  8mzM. 

V.  AOB08TU>S.<. 

YI.  ABinrDi5x.£. 

VII.  PAPrOPHOBE^. 

vni.  Chlorides. 

IX.  ATKXX.C 

X.  FS8TVCX.E. 
XI.  HOBDSiE. 
XII.  POTTBOELLE^. 


f  «pUceteU  ooe4kmew<l,  tower  p«le«) 

\Bt the  biM, fmU  indomfc^  j  •  fBTourite  oroament 

Spikeleti  ooe-Aowervd;  glnmet  andi  17  genera,  indodinff  the  Bent 
two,  meuibranou*  and  herba-  v>  graasee  and  many  cunoiu  genera 
;  atigma  eeMile.  )  of  eaay  culture. 

13  genera,  unually  tall  graseee,  of 
reed-lik«  appearance.  Arundfi  do- 


/Spikelet  one  or  many-flowered,  with 
tfaM  indication!  of  an  upper  floret. 


J  Florets  surrounded  with  long  hain 
V^umes  as  long  as  the  floreta. 


Hoz  is  grown  in  France  and  Italy 
for  fencing,  vine-poles,  flahing-roda, 
&c. 


{Spikeleta  two.  many-flowered,  upper )  10  genera  of  obecure  and  value- 
withering;  glumes  and  pales  two,in-  'leM  plants,  including  the  curious 
florescence  panicled.  \  bearaed  Amphiphcgan  of  Australia. 

,  Spikelets  unilateral,  man v-flowered. . 

te  X^^i:Sf7nic^^"^^^ 

\  permanent  on  the  rac^,  which  is  con-  j  *^«^»y  Intertropical, 
^tinuous.  ^ 
^  Oat  grasses:   spikelets  containing. 

jtwo  or  several  perfect  florets:  pan-i    28  genera,  including  the  culti- 
<  icie  branching,  open,  rarely  in  clusters.  Vvated  Oat  and  many  other  species 
I  or  Mpiko-like ;  ghimes  two,  pales  two,  I  of  less  interest. 
^  and  awned,  awn  dorsal  and  twisted.  ^ 


genera  of  grasses,  includtnff 
celebrated  for  posture,  and 


(   Pasture  grasses ;  spikelets  many-)  «*? 

<  flowered,  glumes  two.  paless  two,  with  >  i.'!^^^:,  ..^  „,.^f„i  i«„ 
.  Barley  plants:  spikelet  one.  three,.. 

land    many-Howered,  terminal  fliirei]    8  genera,  including  Wheat  ( Tri- 
/  withering:  glumes  two,  sometimes  Wirtun),  Barley  *Hardeum),  Bye- 
i  absent,  pales  two,  ovary  hairy,  inflor- 1  grass  {Soiium),  Bye. 
^escence  si>iked.  ' 

Spikrlets  one,  two,  rarely  three- ^    13  genera,  generally  cS  insigni- 
flowered:  infloreseace  spiked,  lodged  in  f  ficant  grasses,  int  luding  7Wp»/. 
^  the  hollows  of  the  jointed  rachis,  f  cum,  the  forage  grasses  of  the 
(glumes  one  or  two.  )  West  Indies. 


X 


i  Spikelets  two-flowered,  lower  floret )  33  genera,  including  the  Sugar- 
^  incomplete,  pales  transparent,  and  r  rsne(.SacrAm>i(m ), and  many  pretty 
( thinner  than  the  glumes.  )  grasses  cultivated  in  hothouses. 


The  vast  family  of  Endogens  is  universally  diffused.  "  Affrostis 
alffedawas  found  by  Phipps  on  Spitzbergen,"  says  Babington.  "  On 
the  mountains  of  the  south  of  Europe  Poa  disticha  and  other  grasses 
ascend  almost  to  the  snow  line  ;  and  this  is  also  the  case  on  the 
Andes  with  P.  dactyloides^  Dryeuxia  rigida^  and  Festuca  Dasy- 
arUha.^*  Their  different  dimensions  are  equally  striking.  Some 
species  of  Bambusa  are  50  to  60  feet  high ;  in  these  islands  we  are 
better  acquainted  with  them  as  forming  the  compact  grassy  turf 
of  our  meadows,  lawns,  and  haj^elds. 

It  would  be  impossible  to  exaggerate  the  importance  of  this  great 
family  of  plants.  Most  of  them  contain  abundance  of  wholesome 
fsBCula,  and  comparatively  few  of  them  are  objectionable,  although 
the  cereal  grasses  only  are  cultivated  for  human  food.  Those 
reckoned  deleterious  may  be  briefly  enumerated.  Ijolium  temulentum, 
a  common  weed  in  many  parts  of  Britain,  is  said  to  be  injurious  to 
cattle.   Bramm  purgam  and  catharticus  are  emetic  and  purgative. 

u2 
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linmufs  nwf/tM  is  also  unwholesome ;  and  Festuca  q^tadradentaia  is 
said  to  l)e  poisinious.  Molhtia  raria  is  also  injurious  to  cattle.  The 
most  esti^'inod  i)asture  grasses  are  Ijolvnn  perenney  Phleum  and 
Ju\<fttcft  prati')ii<i,'<,Cifmhvirus  cristatm,  with  several  species  of  Poa 
and  I  )\varf  Frutftra,  to  which  the  fragrance  of  the  sweet  Vernal  Grass 
{A/wjrantfftnn)  add  tlieir  fine  aroma. 

The  ("ypkiiack-K  (Si  dgos)  are  Grass-like  herbs,  of  solid  angular 
steins,  sometimes  tenninating  at  the  Iwise  in  conns  or  tubers,  with 
narrow,  tapiTing  leaves  wrapping  round  the  stem,  but  without  the 
slitting  sheath.  Tlie  flowers  are  imbricated  solitarj'  bracts,  without 
calyx,  thelowonnost  of  wliich  are  often  empty,  very  rarelj'  enclosing 
other  oi)})osite  bracts  at  right  angles  with  the  first,  called  glumes. 
There  is  no  diai)]iragm  at  the  articulations;  the  seed  has  its  embryo, 
lying  in  the  base  of  the  albumen,  within  which  its  cotylcdonous 
extremity  is  enclostnl. 

Th(»  S(Hlges  are  found  in  ditches,  mnrshes,  and  running  streams, 
heatlis  and  forests,  on  the  sands  of  the  s(\*ishore,  and  on  the  tops  of 
mountains.  In  Laj)land,  according  to  Humboldt,  they  are  equal 
to  grasses  in  number ;  but  from  the  temperate  zone  to  the  equator 
the  ])roportion  (h'creases.  As  we  approa(»h  the  equatorial  regions 
the  chai'acter  of  the  order  changes — Carcx  Scirpus  and  Schctma 
give  ])lace  to  the  r///;m/me  and  other  analogous  genera.  On  the 
banks  of  the  Nile,  and  in  many  parts  of  Arabia,  the  Papyrus 
avtiipwrum  grows,  of  which  boats,  i)a]ier,  and  ropes  are  made;  and 
P.  corywbaais  is  equally  useful  in  India,  wlun-e  it  is  manufactured 
into  matting  for  rooms ;  while  Ct/perus  tcxtilis  makes  a  kind  of 
roi)e  inuch  use<l  in  the  East. 

Of  the  remaining  orders  constituting  ghimaceous  plants  the 
Dksvavxiacim:  consist  of  genera  of  small  tuft-like  herbs,  dis- 
tinguislied  from  the  Sedges  by  their  ovaries,  which  are  variable  in 
number  and  distinct  from  each  other,  ranged  round  a  common 
axis,  as  in  the  lianunculus.  They  are  insignificant  plants  of  the 
South  Sea  Islands  and  Australia. 

The  Kkstiack->:  are  herbaceous  under  shrubs,  with  naked  stems, 
or  protected  by  slit  sheaths,  flowers  in  spikes,  separated  by  bract« 
and  generally  unisexual.  They  are  distinguishable  by  their  pen- 
dulous seed  and  lenticular  embryo  at  the  extremity  of  the  seed 
opposite  to  the  umbilicus,  by  their  thin  stamens  placed  opposite  the 
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inner  glumes,  their  simple  unilocular  anthers,  their  glumaceous 
flowers,  and  their  membranous  sheath  between  the  glumes  and  the 
ovary.  They  are  natives  of  the  woods  and  marshes  of  New  Hol- 
land and  South  Africa. 

The  Eriocaulaceje  are  perennial  marsh  plants  with  cellular 
spongy  leaves  sheathing  at  the  base,  very  minute  capitate  and 
bracteate  flowers.  Glumes  two,  and  unilateral,  a  membranous  tube, 
anthers  two-celled,  and  in  the  Xyrids  a  perfect  corolla,  connect- 
ing them  with  the  higher  organised  Endogens.  They  are 
chiefly  aquatic,  two-thirds  of  them  natives  of  tropical  America,  a 
sixth  are  Australian,  and  the  remainder  North  Amencan.  One 
species  is  found  in  the  Island  of  Skye. 

Passing  over  many  Endogens  of  secondary  interest,  the  several 
orders  of  which  are  enumerated  in  the  brief  simimary  we  have 
given  of  them,  we  reach  the  Palms,  the  cidminating  point  of 
vegetative  power  in  Endogens. 

The  Palmaceje  are  for  the  most  part  trees  of  gigantic  growth, 
always  forming  wood  and  occasionally  reaching  dimensions  alto- 
gether unknown  among  other  plants.  The  Calami  or  Rotans,  for 
instance,  according  to  Humphries,  are  sometimes  1,200,  and  even 
1,800  feet  long,  rising  to  the  tops  of  the  highest  trees  and  falling 
again.  The  Palms  occupy  their  place  in  the  first  ranks  of  vegetation 
as  much  by  the  majestic  beauty  and  elegance  of  their  appearance,  as 
for  their  services  to  the  inhabitants  of  the  tropics,  to  whom  they 
furnish  at  once  bread,  oil,  and  wine.  Let  us  examine  the  Date 
Palm  as  a  typo  of  this  vegetable  group. 

This  beautiful  tree  (represented  in  Fig.  353),  which  has 
deservedly  received  the  name  of  the  l^rince  of  Vegetables,  raises 
its  straight  and  column-like  stem  from  eighty  to  ninety  feet.  It 
is  crowned  by  an  ample  tuft  of  from  forty  to  fifty  leaves,  which 
sometimes  attain  the  length  of  ton  or  twelve  feet,  floating  from  the 
summit  in  rigid,  linear,  lanceolate,  sword-shaped  folioles,  each 
arranged  like  the  fringes  of  a  feather.  From  the  axils  of  the 
leaves  issue  coriaceous  spathes  of  a  single  piece,  which  opens  on 
one  side  and  permits  the  passage  of  long  branchy  panicles,  which 
ultimately  bear  small  flowers,  which  are  generally  male  on  one  tree 
and  female  on  another,  for  it  is  to  be  noted  that  the  Date  Palms 
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nation  of  the  female  flowers,  a  practice  which  has  been  carried  on 
from  the  earliest  times  in  the  countries  where  the  date  is  cnltiyated. 
The  male  flower  of  the  Date  Tree  is  borne  on  a  very  short  sepalons 
calyx ;  has  a  thin  petalous  corolla  much  larger,  with  six  stamens, 
furnished  with  long  linear  anthers,  the  two  cells  of  which  open 
themselyes  from  within  by  two  longitudinal  slits. 
•  The  female  flowers  present  a  double  floral  enveloi)e,  each  whorl 
of  which  is  formed  of  three  pieces,  forming  three  distinct  pistils, 
each  surmounted  by  a  stigmata  in  the  form  of  a  hook. 

Of  these  three  pistils  one  only  develops  itself,  ripens,  and 
becomes  an  elongated,  ovid  berry,  with  a  slight  epidermis  of  a 
yellowish  red,  a  solid  and  slightly  viscous  pulp,  and  an  endocarp 
represented  by  a  slight  pellicle  enveloping  the  nucleus,  which  is  the 
seed.  This  seed  is  cylindrical,  growing  thinner  at  its  two  OTtremi- 
ties,  deeply  grooved  in  its  whole  length  on  one  side,  and  presenting 
in  the  middle  of  the  other  a  small  circular  depression — an  oper- 
culum, which  is  destined  to  fall  out  at  the  moment  of  germination 
to  let  out  the  radicle  germs,  in  the  manner  described  in  the  chapter 
on  Germination,  in  speaking  of  the  Indian  Shot.  In  short,  thijB 
operculimi  corresponds  to  a  little  hollow  where  the  germ  is  placed 
in  such  a  manner  that  its  great  axis  (if  one  can  speak  of  the  great 
axis  of  such  a  little  thing)  is  perpendicular  to  the  surface  of  the 
seed.  It  will  be  seen,  in  conclusion,  from  Fig.  354.  which  gives  a 
representation  of  the  seed  of  a  Date,  that  it  is  almost  entirely 
composed  of  a  hard  homy  albuminous  substance,  the 
thick  walled  cells  of  which  arc  filled  with  albuminous 
and  fatty  matter. 

The  Date  Tree,  indigenous  to  Arabia  and  the  north 
of  Africa,  is  pre-eminently  the  tree  of  the  oasis  of  the 
desert;  that  which,  according  to  the  allegorical  language 
of  the  Orientals,  plunges  its  foot  into  the  water  and  its 
head  into  the  fires  of  heaven.  It  is  planted  as  an 
ornamental  tree  in  Corsica,  Sardinia,  and  in  the  north 
of  Italy,  but  it  does  not  ripen  in  these  countries,  or  only 
imperfectly.  By  incisions  in  the  trunk  of  the  Date 
Palm  a  sweet  liquid  is  obtained  which  is  called  the  milk 
of  the  Palm  Tree,  which  after  being  subject  to  fermenta- 
tion takes  a  vinous  flavour.    When  distilled,  this  liquid  furnishes 
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II  very  i»le;isinnr  alcohol.  The  Htcm  of  the  sumo  tree  supplies  the 
iiativtw  with  \\w\v  \vo<mI  for  tiriiic^  and  construction,  its  leaves  are 
iMUployod  to  roof  their  houses,  and  from  its  folioles  negroes  manu- 
fiu-tiiro  baskets,  mals,  hats,  Ac.  The  compass  of  this  work  will 
not  prnnit  us  to  jj^ive  the  history  of  the  ditforeut  species  of  Palm^ 
wliii'li  are  so  iiiinierous  and  so  interesting,  from  their  structure, 
hi'aiity,  and  utility.  We  must  confine  ourselves  to  the  mention  of 
thosir  whose  form  is  the  most  remarkable. 

Tlie  (.*oiM>a-nut  Tree  {Ci)i'nn  i}nr\fcm)  is  an  inhabitant  of  the 
whole  torrid  zones,  i  liieily  in  the  neighl)ourhood  of  the  seas.  It 
rises  t(»  the  heiirht  of  a  hiindriHl  feet,  and  is  surmounted  by  a  crest 
of  pinnattnl  li'aves  resembling  a  bunch  of  feathera  about  twelve 
feet  long ;  tlit^  fruit  is  a  di'upo  as  largo  as  the  head  of  a  man, 
with  a  fibrous  m4^s(K'ari)e  and  a  bony  endocaqx) ;  the  seed  is 
almost  entirely  fornicHl  of  a  fleshy  white  albumen;  in  the  interior 
the  ei'utre  of  this  albumen  is  occupied  by  a  clear  liquid,  an  agree- 
able and  reir(\slniig  beverage,  a  sort  of  vegetable  milk.  A  fixed 
oil  is  obtained  fnnn  the  <.oeoa-nut  Tree;  every  part  of  the  tree,  in 
sliort,  is  usrlul  to  man,  either  to  clothe,  feed,  or  shelter  him. 

AVe  borrow  from  l]»»nifjis-Guizot's  Iiotany  for  Youth  the  follow- 
ing passige,  wliii  li,  wlu^ther  allegorical  or  the  experiences  of  an 
actual  traveller,  gives  with  some  picjuancy  an  idea  of  the  infinitely 
varied  advantages  which  the  inhabitants  of  tropical  countries  draw 
from  the  Cocoa-nut  Tree  and  its  pnwlucts  : — **  Imagine  a  traveller 
pa^ssing  througli  one  of  these  countries,  situated  under  a  burn- 
ing sky,  where  i:oolness  and  shade  are  so  rare,  and  where  habita- 
tions, in  whicli  tt)  take  the  repose  so  neeessiiry  to  the  traveller, 
are  only  to  be  found  at  considerable  distances.  Panting  and 
dispirited,  tlu;  poor  traveller  at  length  perceives  a  hut  surrounded 
by  sonu?  trees  with  straight,  ei*ect  stems,  sunuounted  by  an  im- 
mense tuft  of  great  leaves,  some  being  upright  and  the  others 
pendent,  giving  an  elegant  and  agreeable  asix>ct  to  the  scene. 
Nothing  else  near  the  cabin  indicates  cultivated  land. 

At  this  sight  the  spirits  of  the  traveller  revive ;  he  collects 
his  strength,  and  is  soon  beneath  the  hospitable  roof.  His 
host  oilers  him  a  sourish  drink,  with  which  he  slakes  his  thirst : 
it  relreshes  him.  When  he  lias  taken  some  repose,  the  Indian 
invites  him  to  share  his  repast.    lie  starves  up  various  meats,  con- 
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tained  in  a  brown-looking  vessel,  smooth  and  glossy ;  lie  serves 
also  some  wine  of  an  extremely  agreeable  flavour.    Towards  the 
end  of  the  repast  his  host  offers  him  certain  succulent  comforts, 
and  he  is  made  to  taste  some  excellent  spirits.    The  astonished 
traveller  asks  who  in  this  desert  country  furnishes  him  with  all 
these  things.    '  My  cocoa-nut  tree/  is  the  reply.    '  The  water  I 
presented  you  with  on  your  arrival  is  drawn  from  the  fruit  before 
it  is  ripe,  and  some  of  the  nuts  which  contain  it  weigh  three  or 
four  pounds.    This  almond,  so  delicate  in  its  flavour,  is  the  fruit 
when  ripe.     This  milk  which  you  find  so  agreeable  is  drawn 
from  the  nut ;  this  cabbage,  whose  flavour  is  so  delicate,  is  the  top 
of  the  Cocoa-nut,  but  wc  rarely  regale  ourselves  with  this  delicacy, 
.  for  the  tree  from  which  the  cabbage  is  cut  dies  soon  after.  This 
wine,  with  which  you  are  so  satisfied,  is  still  furnished  by  the 
Cocoa-nut  tree.    In  order  to  obtain  it  an  incision  is  made  into  the 
spathe  of  the  flowers.    It  flows  from  it  in  a  white  liquor,  which  is 
gathered  in  proper  vessels,  and  we  call  it  pabn-wine ;  exposed  to 
the  sun,  it  gets  sour  and  turns  to  vinegar.     By  distillation  we 
obtain  this  very  good  brandy  which  you  have  tasted.     The  sap 
has  supplied  the  sugar  with  which  these  preserves  are  sweetened. 
These  vessels  and  utensils  have  been  made  out  of  the  shell  of  the 
nut.    Nor  is  this  all :  this  habitation  itself  I  owe  entirely  to  these 
invaluable  trees  ;  with  their  wood  my  cabin  is  constructed ;  their 
leaves,  dried  and  plaited,  form  the  roof ;  ir.adc  into  an  umbrella, 
they  shelter  me  from  the  sun  in  my  walks ;  the  clothes  which 
cover  me  are  woven  out  of  the  filaments  of  tlieir  leaves.  These  mats, 
which  serve  so  many  useful  purix)ses,  proceed  from  them  also. 
The  sifter  which  you  behold  was  found  made  to  my  hand  in  that 
part  of  the  tree  whence  the  leaves  issue ;  with  these  same  leaves 
woven  together  we  can  make  sails  for  ships ;  the  species  of  fibre 
that  envelops  the  nut  is  much  preferable  to  tow  for  caulking 
ships ;  it  does  not  rot  in  the  water,  and  it  swells  in  imbibing  it ; 
it  makes  excellent  string,  and  all  sorts  of  cable  and  cordage. 
Finally,  the  delicate  oil  that  has  seasoned  many  of  our  meats,  and 
that  which  bums  in  my  lamp,  is  expressed  from  the  fresh  kernel.'" 
The  stranger  would  listen  with  astonishment  to  the  \>oov  Indian, 
who,  having  only  his  Cocoa-nut  tree,  bad  nearly  everything  which 
was  necessary  for  his  existence.    When  the  traveller  was  disposed 
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to  take  liiA  departure,  hiH  host  again  addressed  him:  "I  am 
alMnit  to  write  to  a  fneiul  I  have  in  the  eity.  May  I  ask  voulo 
('liar*re  yoursi^lf  with  my  eomimniieation  ?  "  "  Yes  ;  but  wiD  your 
( NK'oa-niit  tree*  still  supi)ly  you  with  what  you  want?"  ''Certainly/' 
said  the  Indian;  '*witli  tlie  saw-dust  from  severing  the  leaves  I 
made  tliis  ink,  and  with  the  leaves  this  {>archmeiit ;  in  former 
timers  it  was  us^hI  Ut  record  all  puhlie  and  memorable  acts." 

In  the  «ri'<*at  ('<ni>ervatones  of  Kew,  of  the  Museum  de  Paris, 
and  of  St.  l*et(M-slMir«;,  niaj^niticeiit  s]K*t»imens  of  Palms  are  culti- 
vated, whirh  flourish  there  and  fructify  fi-equently.  One  of  these 
is  sliown  in  Vitr,  S,  one  the  two  si>eeies  of  Chamterops  humiKi 
whii  li  decorate  t he  entrane*^  to  the  Jardin  des  Plantes  at  Paris.  This 
spi'('i(vs  is  indi^^encnis  to  the  south  of  Europe ;  the  others  belong* 
almost  exehisivL'ly  to  the  torrid  zone,  ami  to  the  warmer  regions 
of  the  temperate  zone.  The  speeies  of  Chamoprops  are  numerous 
in  India,  and  the  Indian  Ai-ehipelago.  They  swarm  in  equatorial 
-Vnu'i-iciu  but  are  eoniparatively  rare  on  the  Africaii  continent  in 
ecinsi'(jutMice  of  the  lonp;  ]MM*i(Kls  of  dry  weather  to  which  the 
climate  is  subject.  Another  species  of  Palm,  extremely  weB 
known  in  Central  Amei'ica,  and  which  forms  immense  forests  in 
Ih-azil,  is  the  J/r/ //r  ./'wyy,  represented  in  Fig.  355. 

The  Anoiua  1*ai.m  [Klah  (ifnntrff^i\s)  is  a  magnificent  tree, 
originally  fnun  Guinea,  from  whence  it  has  been  transported  to 
Asia  and  America.  Its  fruit,  which  is  about  the  size  of  an  olive, 
is  of  a  p»ldi'n  yellow,  and  tilled  with  a  liquid  oil  known  under 
the  name  of  palm  oil,  which  sei'ves  for  the  manufacture  of  soup, 
and  is  imported  to  Europe  for  tluit  puiix)80,  being  one  of  the 
pi'inci])al  objects  of  exportaticm  from  the  east  coast  of  Africa. 

The  Saco  TitEK  (Sff</ifs  rhnmiihu),  originally  from  the  Malacca 
Isles,  contains  in  its  oft(^u  voluminous  stem  a  very  nourishing 
fc^cula ;  but  the  finest  sago  is  said  to  be  prepai*ed  from  5.  l4etu 
and  (jciunrtfi. 

The  AiiKC  Pai.m  {Arcca  catechu)^  indigenous  to  India  and  Ceylon, 
furnishes  a  highly  valuable  catechu.  The  albumen  of  its  seed, 
cut  up  in  slices,  powdered  with  chalk,  and  enclosed  in  a  leaf  of 
the  Betel  tree,  is  much  used  by  native  Indians  to  facilitate 
digestion.  Another  species  of  Arec  {Areca  olerojced)  is  par- 
ticularly esteemed  for  the  excellence  of  its  large  and  tender 


The  BoTAKG  (Calamm)  hm  a  ftlight  stem,  few  or  no  leaves,  but 
elimbere,  by  means  of  which  it  sometimes  extends  itself  along  the 
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wlmlc  lonfjth  of  a  tree,  i^issi'ug  from  one  branch  to  another  tot 
a  lrii«rtli  of  IJiiH)  Ut  1,S(H)  ftvt;  from  this  ti-ee  the  polished  and 
llrxiMt^  rjiiu-s  iiYv  uuidv,  known  by  the  name  of  Malacca  canes. 

The*  (.Vrost  vl(*  of  tlie  Andfs  {Grosfy/ofi  Atidicola)^  the  trunk  of 
wliicli  in  IN  rsia  risos  to  a  liCMfflit  of  200  feet,  produces  a  wax, 
which  exudi's  from  its  U'avcs  and  from  the  base  of  its  petioles. 

The  Narcissai-s. 

rassinfif  ovi'r  tho  IIvniiAMis,  which  are  represented  by  the 
lIydrochar[(hu  c:i\ — Hoaliii^  water  plants  with  cxalbuminous  seeds 
and  declinous  fluwors ;  natives  of  fresh  water  in  Europe,  North 
America,  and  the  Ka^t  Indi(\s ; — the  Naiahs,  inhabiting^  both  fresh 
water  and  tlie  ocean,  in  which  tmcos  of  the  great  class  of  Thal- 
h>«^ens  arc  still  nl)S(Tvahle; — the  small  perennial  TiiicoREDACEJE, 
with  creeping'  rlii/ome  and  simple  erect  and  cellular  stem  ; — the 
TouriOKAer..!:,  or  sea-wrai-ks,  whoso  habitat  is  tho  bottom  of  the 
ocean  in  tho  Mediterranean  and  the  Indian  Ocean, — ^we  reach  the 
Jsarcissals. 

The  Xakc  issals  are  distinguished  from  all  preceding  Endogens 
by  tlieii*  ^hi)it  stem,  rigid  channeled  leaves,  otten  covered  with 
cubicular  si-ales,  spinous  points,  and  flowers  of  gay  colour,  borne 
in  racemes  or  panicles  in  the  Ihomclkicaey  of  which  the  most 
remarkable  s[)ecies  is  the  well-known  Pine- apple,  celebrated  for 
the  sweetness  and  aroma  of  its  fruit. 

The  tuberous  rooted  Taccack.e  arc  large  perennial  hei'bs,  found 
in  damp  woods  in  the  hotter  parts  of  India,  in  the  South-Sea 
Islands,  and  in  the  tropical  parts  of  Africa.  The  H-«modorace.« 
are  her])aceous  plants,  with  fibrous  poreniiial  roots,  and  perma- 
nent sword-shaped  leaves  and  woolly  flowers;  natives  chiefly  of 
North  America,  tho  Capo  of  Good  Hope,  and  Australia.  The 
IIvroxiDAt'i'M:  is  an  inconsiderable  order  of  herbaceous  plants, 
with  tuberous  or  fibrous  perennial  roots,  natives  of  the  Cape  of 
Good  IIoi)e,  Australia,  the  lOast  Lidies,  and  tropical  America. 

The  Amaiivm.ii)A(-kJ':  are  generally  bulbous  plants,  occasionally 
fibrous  rooted,  with  a  tall  cylindrical  woody  stem,  ensiform  leaves 
with  parallel  veins, — singularly  elegant  plants,  which  have  long 
been  the  favourite  inhabitants  of  the  greenhouses.    The  order 
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includes  the  Daffodil,  the  Belladonna  and  Guernsey  Lily,  the 
showy  Brunsvigias  and  Blood-flowers  (Hamantkus)  of  the 
Cape  of  Good  Hope,  and  the  American  Aloe — all  characterised 
by  their  six  stamens,  a  brilliantly  coloured  flower,  and  inferior 
ovary.  With  all  their  beauty,  however,  there  is  no  family,  of 
plants  possessed  of  more  noxious  properties.  The  viscid  gum 
drawn  from  the  bulb  of  Hcemanthus  toxicarim  is  used  by  the 
natives  of  South  Africa  to  poison  their  arrow-heads.  The  common 
daffodil  and  snow-drop  contain  an  acrid  principle  which  renders 
them  emetic.  The  flowers  of  Narcissus  (pseudo- Narcissus)  are 
not  only  emetic,  but  a  dangerous  poison.  On  the  other  hand, 
many  of  them  possess  fine  medicinal  properties,  and  from  the 
succulent  root  of  Alstrcemera  palida  fine  arrow-root  is  prepared. 
Others  of  the  tribe,  as  Bomarea  salsilla,  yield  a  substitute  for 
sarsaparilla.  The  American  Aloe  {Agave  Americana)^  which  ac- 
cording to  gardening  fable  only  blooms  once  in  a  hundred  years, 
forms  an  impenetrable  fence  with  its  hard  spinous  leaves,  while 
it«  fibre  forms  excellent  cordage  after  being  steeped  in  water  for 
some  time,  and  the  succulent  substance  beat  out  of  it.  In 
Mexico,  where  the  aloe  is  extensively  cultivated,  sap  of  an 
agreeable  sourish  taste  is  drawn  from  it  by  cutting  out  the  inner 
leaves  just  before  the  flower-scape  is  ready  to  burst  forth.  This 
sap,  when  fermented,  forms  a  vinous  beverage,  resembling  cider, 
called  "pulque,"  while  by  distillation  a  very  intoxicating  liquor 
is  made  from  the  pulque.  This  sap  yields  a  very  considerable 
revenue  to  the  State. 

The  I  RID  ACE-IS  connect  the  Narcissals  the  Plantains  and 
Bananas,  or  Amomals ;  the  chief  external  distinction  l)etween 
the  two  being  a  singular  change  in  the  development  of  the  foliage. 
In  the  Narcissals,  and  esi)ecially  in  the  Iris  and  Gladioles,  the 
leaves  are  long,  slender,  and  sword-shuped,  with  the  veins  running 
in  parallel  lines  converging  to  the  apex ;  but  in  the  Musaceae  and 
other  Amomals,  the  veins  run  pei-jDendicular  to  the  midrib — a 
divergence  which  gives  to  the  foliage  a  totally  different  character. 

The  Irids  are  herbaceous  Endogens,  in  which  the  exterior 
envelope  of  the  flower  or  the  calyx  is  composed  of  three  stamens, 
with  the  anthers  turned  outward,  and  opposite  to  them  three 
richly-coloured  sepals,  recurving  outwardly,  as  shown  in  Fig.  356, 
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when-  f<  s  H  represent  the  three  reflexed  or  bent-baek  rieUy- 
fi)loiirc<l  s(>]mlM,  and  p  p  p  the  erect  petals  at  the  summit  of  the 
tliiwiT.    Thc^He  six  divisions,  which  are  free  in  the  young  plant, 

and  arranged  in  two  rows,  are 
afterwards  united,  and  form  \ 
l)oriunth  of  singular  appear- 
ance, taking  a  tuhe-like  fom 
towards  the  bui«e.  On  depress- 
ing the  sejmls,  three  stamens 
with  broad  flattened  filaments 
and  elongated  anthers,  bif^l^ 
ciitcd  in  the  form  of  an  arrow- 
heud,  arc  obser^'ed  opening  in 
two  longitudinal  grooves  filled 
with  voluminous  poUen  seeds. 
These  stamens,  which  are  at 
first  completely  independent 
of  the  perianth,  are  united 
in  the  adult  state  to  that  organ. 
TIic  pistil  consists  of  an 
iiilrrior  ovary  united  to  u  stylo  attacluKl  by  its  base  to  the  foot 
of  the  tvilM'  of  tlic  piTianth,  and  terminating  in  three  pctaloid 
Hli^uiatiliToiis  loavrs.  Tlio  ovary  presents  three  cells,  enclosing 
niiiiH^rous  ovules  attached  to  its  middle,  or 
uiui1ro])ally  disposed  in  two  series  placed  at 
tlie  internal  angle  of  each  cell.  The  fruit 
is  capsular,  and  o[H>ns  into  three  distinct  por- 
tions, dividi'd  by  valves  at  the  centre.  Fig. 
W'U  shows  til  is  loeuli(;idal  dehiscence,  the  valves 
witli  the  sei)t{e  in  the  centre,  each  valve  being 
formed  of  the  half  of  the  contiguous  carpel. 
Tlie  seeds  being  horizont^xl  and  flattened, 
present  a  straight  embryo  placed  in  an  axis  of 
fleshy  albumen. 

The  Iris  has  a  thick,  branching,  fleshy,  horizontal  phizome,  a 
simple  or  branching  stem.  The  leaves  are  for  the  most  part  in 
fasciculate  radicles  folding  longitudinally,  and  attachc»d  nearly  in 
their  whole  length  by  the  two  halves  of  their  internal  face.  The 


I  .e. 

ri'liil-  mill  N'l'id.-  of  till' 
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central  veins  correspond  with  the  outer  edge.  The  cauline  leaves 
are  alternate  and  sheathing.  The  flowers  form  a  sort  of  composite 
duster,  which  are  of  great  volume,  and  exhale  a  most  agreeable 
odour. 

The  genera  are  numerous,  inhabiting  all  the  temperate  parts  of 


Fi^.  358.— Iria  Gernuuilca. 

the  world ;  the  Iris  and  Crocus  representing  the  order  in  the 
northern,  as  the  brilliant  Gladiolcs  and  Ixias  do  in  the  southern 
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liniiifi])lioro.  Most  of  tlic  pencra  are  strikingly  beautiful,  tkf 
ihiiiiIht  and  lirillixiiuy  nt'  llie  varieties  in  the  Gladiolii  by  cultiTi- 
tinii  alciiU'  Mnix  aliimst  uiicxniiipltKl. 

Aiiitiii;:  tlir  iiitc  ri  stin«r  siK'cios  which  constitute  the  genus  Irit 
\\  r  may  incntidii  lIic  (iermttmca  (Fij?.  JiOS);  the  IrisFlorevAimj 
Ili4'  rlii/«ii!i«'  of  whirh  ])n)(hn*es  the  violet-s<»ented  orris  root,  and 
«rivi  >  niit  a  V4'rv  (l4*cido<l  odour  of  vioWts,  which  causes  it  to  be 
iiM'd  cxti  ii>iv(  Iy  in  j)rci>Mrin*r  porfimiory.  The  cultivated  Sofimu 
Cnit'ffs  .sv/Z/V'/.",  is  u  native  sptH-ies,  the  stirnuata  of  which  forma 
cn-l  rf»iitainin«r  a  viTV  odorous  volatile  oil  united  with  a  bitter 
]>rini  i|ilt' ;  it  is  i  inplnvi'd  in  niedieine,  and  nl?<o  in  painting.  The 
(m  vphmis  have  bi-lahiate  flowei-s  of  great  brilliancy;  thcj'  are 
rliictly  natives  of  Snithern  Africa. 

Tk.kiiua  i'.\v()m\,  so  called  from  its  spotted  and  brilliantly 
eolonn  d  flf)WtTs,  is  antilhcr  oi  the  JUillxnis  plants  for  which  ve 
arc  iiidchtcd  to  trojiical  Anu'rica.  It  is  a  native  of  MesicOj 
n  niai  kahlc  al  tnicc  I'or  its  lar<;c  size,  originality  of  fonn,  and  lively 

(.)rc  ninAC'K.T;. 

rawing-  over  llu*  Mrs\(  i  r.,  so  celebrated  for  the  nutritive  food 
yirl(l(Ml  hy  tlicir  IViiit,  known  in  tro]>ical  countries  as  plantains 
and  bananas;  tlic  ZiN/ir.KU \c.v.,  distinguishtnl  for  the  boiuity  of 
their  llnial  ap]K'nda«rcs,  as  in  llv(/*/rhium  roivtfftntfm^  ami  for  the 
rich  and  ;4:l«»winir  colours  of  the  bracts  in  Curnnnn  Rosrefrna — they 
arc  still  more  valued  for  the  aromatic  stimulating  properties  of 
their  rlii/()nie; — the  auantaci:  v.,  valued  for  the  fircula  which 
abnunds  in  the  rhizonu'  and  fleshy  corms  of  Cavita  and  some 
(it her  p  ncra, — we  reach  the  interesting  family  of  OKfiiiDs.  The 
( )Kriiii>An:.i:  are  a  grou])  of  K])igynous  Kndogens,  with  one  to 
x\\vvi}  stamens,  consolidated  with  the  style  into  a  central  column, 
and  the  seeds  without  albumen.  They  are  herbaceous  plants  or 
shrubs,  alw{iys  perennial,  and  they  occur  in  all  i)arts  of  the  world, 
but  in  the  wanner  latitudes  they  <H*eur  in  countless  numbers.  In 
the  foi*ests  of  tropical  America,  in  the  Indian  Arehii)clago,  and  in 
India  and  other  hot  countries,  they  generally  arc  epiphytal; 
attaching  themselves  to  the  branches  of  trees,  stones,  and  rocks^  to 
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vrhich  they  fix  themselyes  by  means  of  their  long  fletthy  roots. 
In  temperate  countries  epiphytes  are  rare,  although  we  have 
instances  of  them  in  our  own  climate,  where  the  Bird's  Nest 
Orchis,  Neottia  nidis  avis — a  brownish  scaly  plant  spinging  up 
occasionally  in  woods,  deriving  its  nourishment  from  the  roots  of 
the  tree  upon  which  it  grows,  and  the  other  Malaxis  paindosa,  is 
found  growing  parasitically  upon  the  mosses  in  spongy  bogs. 

"  There  is  no  order  of  plants,"  says  Dr.  Lindley,  in  one  of  his 
papers  on  Orchidules,  in  the  "  Penny  Cyclopsedia,"  "  the  structure 
of  whose  flowers  is  so  anomalous  as  regards  the  relation  borne  to 
each  other  by  the  facts  of  reproduction,  or  so  singular  in  respect 
to  the  form  of  the  floral  enyelope.  Unlike  other  endogenous 
plants,  the  calyx  and  corolla  are  not  similar  to  each  other  in  form, 
texture,  and  colour ;  neither  have  they  any  similitude  to  the 
changes  of  outline  that  are  met  with  in  such  irregular  flowers  as, 
are  produced  in  other  parts  of  the  vegetable  creation.  On  the 
contrary,  by  an  excessive  development  and  singular  conformation 
of  one  of  the  petals  called  the  labellum  or  lip,  and  by  irregularities 
either  of  form,  size,  or  direction  of  the  other  sepals  and  petals, 
by  the  peculiar  adhesion  of  these  parts  to  each  other,  and  by  the 
occasional  suppression  of  a  portion  of  them,  flowers  are  ^  produced 
so  grotesque  in  form  that  it  is  no  longer  with  the  vegetable  king- 
dom that  they  can  be  compared,  but  their  resemblance  must  be 
sought  in  the  animal  world.  Hence  we  see  such  names  among 
our  native  plants  as  the  Bee,  Fly,  Man,  Lizard,  and  Butterfly 
Orchis,  and  appellations  of  a  like  nature  in  foreign  coimtries."  Of 
these  resemblances  some  idea  may  be  formed  by  the  annexed 
engraving,  where  1  represents  Oncidium  raniferuniy  or  the  frog 
Oncidium,  so  called  because  its  lip  bears  at  its  base  the  figure  of 
a  frog  couchant ;  2,  Peristeria  elaia^  the  Spirito  Santo  plant  of 
Panama,  in  whose  flower  we  find  the  likeness  of  a  dove  in  the  act  of 
descending  on  the  lip  ;  3  is  Prescottia  colorans^  whose  lip  is  a  fleshy 
hood ;  4,  Gongora  fulm;  5,  CirrtuBa  tristis;  6,  Cynochesventricosum, 
singularly  like  a  swan,  the  arched  column  forming  the  head  and 
neck ;  7,  Oncidium  pulvinatum ;  8,  Bolbaphyllum  barbigerum ;  9, 
Catasetum  viride;  and  1 0,  Peristeria  cerina.  The  roots,  according  to 
the  same  authority,  are,  (1)  slender,  simple-branched  fibres  of  a 
succulent  nature,  incapable  of  extension,  but  burrowing  on  the 

z 


306 


THE  VEGETABLE  WOBLD. 


ground  as  in  the  Orchis.  (2)  Fleshy  tuberdesy  having  a  bnd  it 
their  extremities  containing  amylaceous  granules  for  the  nntritica 
of  the  plant.     (3)  Fleshy  branching  bodies  of  tortuous  and 


Fig.  S69.— Fonni  of  Orchidaceoua  Flowere. 

angular  form,  as  in  Neottia^  or  resembling  tubers,  as  in  Gastrodia, 
(4)  Simple  or  branched  shoots,  capable  of  extension,  protruding 
from  the  stem  into  the  air,  and  formed  of  a  woody  and  yoscular 
axis,  covered  with  cellular  tissue,  the  subcutaneous  layer  being 
often  green,  and  composed  of  large  reticulated  cells,  the  points  (tf 
the  roots  being  usually  green,  but  sometimes  red  or  yellow. 

The  stem  is  in  its  simplest  state  in  Opknj(k<B^  where  it  is  only  a 
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oprowing  point  surrounded  by  scales,  and  constituting  a  leaf-bud 
when  at  rest,  which  eventually  grows  into  a  secondary  stem  or 
branch  in  which  leaves  and  flowers  are  developed.  This  kind  of 
stem  develops  every  year  a  lateral  bud  with  a  tubercular  root 
attached,  which,  after  unfolding  its  flowers  and  ripening  its  fruit, 
perishes,  to  be  succeeded  by  the  stem  belonging  to  the  lateral 
bud ;  hence  the  species  having  this  kind  of  stem  has  always  a 
pair  of  tubercles  attached,  one  shrivelling  and  in  process  of 
exhaustion,  the  other  swelling  and  progressing  towards  completion. 
The  leaves  are  uncertain, — usually  they  are  sheathing  at  the  base, 
and  membranous ;  but  in  Vanilla  they  are  hard,  stalked,  articu- 
lated at  the  base,  and  have  no  trace  of  a  sheath.  Sometimes  they 
are  leathery  and  veinless,  frequently  they  are  membranous  and 
strongly  ribbed,  especially  in  MaxillaHa  and  Cypripedium. 

"  The  floral  envelopes  are  constructed  upon  a  ternary  type,  and 
consist  of  three  exterior  and  three  interior  pieces,  the  exterior 
being  nearly  equal,  but  less  brilliantly  coloured  than  the  interior, 
but  the  two  lateral  ones  are  often  of  a  somewhat  diflerent  form 
from  the  other,  which  is  anterior  when  young,  but  becomes  posterior 
when  the  flower  expands,  in  consequence  of  the  flower-stalk 
becoming  twisted  or  curved. 

"The  centre  of  the  flower  is  occupied  by  a  body  cidled  the 
Colusan,  which  is  formed  by  consolidation  of  style  and  stamens,  of 
which  there  are,  in  the  greater  part  of  the  order,  only  one  present, 
which  is  placed  opposite  the  intermediate  sepal,  and,  consequently, 
alternate  with  the  petals,  but  in  Cypripedium  there  are  two  sta- 
mens. In  the  greater  part  of  the  order  a  single  anther  terminates 
the  colimm.  This  is  usually  two-celled,  but  often  has  its  cells  divided 
into  two  or  four  other  cavities  by  the  extension  of  the  Endothecium 
between  the  lobes  of  the  pollen-masses,  or  it  is  occasionally 
more  or  less  completely  one-celled  by  the  absorption  of  the  con- 
nective." 

The  pollen  consists  of  lenticidar  or  spheroidal  grains,  either 
single  or  cohering  in  pairs,  threes,  or  fours,  or  in  larger  masses  in 
indefinite  nimibers ;  usually  held  together  by  an  elastic  filamentous 
substance,  which  either  contracts  on  adhesion  with  a  gland  origi- 
nating on  the  margin  of  the  stigma,  as  in  OphrydecB,  JSeottiaVf 
and  Vande(ey  or  it  is  folded  upon  tho  pollen-masses,  as  in 
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Epipnuhw  or  it  tenui nates  in  on  amorpbous  dilatation,  us  in 
iiiaiiy  Mtilaxiihue, 

Those  (lifterence8  in  the  stnicture  of  the  columUy  anther,  and 
polKn,  liiniish  Ixitanists  with  the  best  means  of  classifying  the 
order  and  bri*uking  it  into  sub-orders,  thus  : — 

/    lliinni;  llic  iin!lion»  freo.  itp^ix-iilar.  or  1 

I  i-i.v»'r«-i|  Willi  n        |Hilli>ii.niiuw«>«  waxy.  |    t««i-^-  ^  »   ...  ■ 

I.  Malaxim:  F.  i..M-h.  r  .  au.l-..  uU  iut  tflaiid  :  room  I ,  JTT?"*  "eiimthnnfii.  Tipw 

I  iln.  k  Hixl  II.  -Iiy  in  foniUorliiiM,  bulbow  in  j  "*n«»«'»u«n,  and  ConUatUa. 

I    AritliiTii|Ni,  iiImf.  iHilIi-n  wax^-.  raudirnla)    t«^i.^-««.  •%  . .  -  

II  Ki'inKSDKK.i..   .^..I.IM  iMuk  uiv.li  the  iH^Icnirnuii^aiidno^  ftWewtann,  OaA>- 

/j;lai,.i.  If*.  )  gjw,  LkIm,  and  Bletifc 

III  v.«.>.>  f"'.\nthi»r 
m.\AXDLK.  -^Mei.U.r;ilK.n,  . 

j    AniliT  en-it,  with  di^Mrii-t  nmnection,  ^  • 

I  i-illcn  M-ofli-  or  imiiiulHr,  fiirmins  an  axin  |    Including  Oirhia.  Sgwtt^M,  Qy- 
IV.  i)riii{Yl)K.» .      •<  niiiml  vthu  K  fhe  lunfM'ii  nf  fn^mi  are  Vnadenia,   BuloChrisc,    "ftm.  aai 
I  iimini:(»<i.  poiui-tium  funniii({  a  atnp  or  I  Cwyciuin. 

y  r:il|ilU'lliii.  ) 

(    An(li>  r  ■•I'en  nlHr.  i>oIk>n  pninuliir  orpow- )    Incinrtiiur  Limodnnnn,  Adan- 
V.  ABSTur.-K.K.    <.  diTv.  lip   ^Ii^hfly   urtii  ulaled  with  tlie  [  thiw.  Catleya,  Pneonia,  QflMrodia 
(I'l-hiiiin  III  muiir  i irr'txtjfiif,  }  VaniUa,  Pteraatylia. 

(    AnflhT  eivi  t  and  diipMtl.  having  the'i    t««i„,i;»„  t  wi 

VI  VKorriKL        J>ticn.r.mfr..nt.,..ll,.n  1-wden,  havir^i  the  /  j^^^ 
\  I.  >korTlK  I.        r  .  ,tudi.  ula  ».lh.Tii»i  t..H»iUuidonth«;  mai^inf  ^.TntrfvmfS^  ' 

( uf  till'  !»tipntt.  7  iu«ynuw«. 

f    AiitUi>n«  two.  «ci>uniteil  hy  a  bruad  sterile)    t..  n     •    »r  . 

jl„lK..  f    Including  Cypnpedinm  only. 


l.  n  iilar.  p.  Hen  waxy,  with  a)  '"^^"JJjSi.  ^''^ 
s  uiudittila  and  gland.  f  ?^^.?'*^*^»Pj?^''v 

^  )  MaxiUana,  and  Calaotbe. 


VI  r.  CYrilll'KDIK.I  . 


Amonp:  tlio  ^rALAXiDK.!:  wo  find  many  British  species,  as  the eoral- 
njofod  (^^raflorh'iza  crimnta,  whose  root  gives  out  the  scent  of  the 
vanilla  wlion  drying ;  Liparis  hrcfte/fi,  with  its  yellowish  ten- 
floworod  spike ;  but  tho  more  beautiful  species  of  this  sub-order 
are  found  among  tho  Dendrobiuras,  an  extensive  genus  of  East 
Indian  Epipliytos  found  in  the  moister  parts  of  Asia,  of  tropical 
.Ia])an  and  Australia. 

Tho  Vandk.k  have  no  roprosontative  among  British  Orchids. 
Tho  Kpidondrums,  originallj'  a  name  given  to  aU  Orchidaceous 
K])i])liyt OS,  are  now  restricted  to  a  genus  of  the  order  having  the 
labolluni  unitod  to  tho  column,  and  four  pollen-mosses  adhering  to 
as  many  little  straps  bont  back  uix)n  them ;  a  group  containing 
some  showy  and  interesting  ])hints,  but  many  of  them  inconspicuous 
and  unim])ortant.  Among  the  other  genera,  however,  some  of  the 
most  brilliant  ornaments  of  the  conservatory  are  found.  The 
colours  of  some  of  the  Ca?logynes  are  rich  and  delicate  in  hue — 
C.  cristata,  a  dwarf  evergreen  species  from  Nepaul,  throws  out 
loaves  six-  inches  long  and  six  or  eight  drooping  spikes  of  flowers 
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of  a  delicate  white  with  a  blotch  of  yellow  on  the  lip,  each  flower 
being  three  or  four  inches  wide. 

The  Cattleyas  are,  however,  the  most  striking  of  all  the 
Orchids.  Their  dark  evergreen  foliage  and  compact  habit  recom- 
mend them  especially  to  the  cultivator.  The  flowers  are  large, 
elegant  in  form,  and  their  prevailing  colours,  of  violet,  rose,  crimson, 
and  purple,  are  unsurpassed  for  depth  and  brilliancy.  C.  granulosay 
from  Brazil,  produces  large  olive-coloured  flowers,  with  rich  brown 
spots ;  the  lip  whitish,  spotted  with  crimson  in  C.  guttata.  Leopoldiiy 
another  Brazilian  species,  grows  about  twenty  inches  high  with  a 
dark  green  foliage.  The  sepals  and  petals  are  dark  brown  spotted 
with  crimson,  and  purple  lip.  Others  are  rose-coloured,  margined 
with  white,  or  sepals  and  petals  pure  white,  with  beautifully  fringed 
lip  of  richest  crimson. 

The  L JKLiAS  rival,  while  they  resemble  the  Cattleyas ;  they  are 
compact  in  growth,  with  evergreen  foliage,  producing  their  flowers 
in  spikes  from  the  top  of  the  bulbs.  In  L,  acuminata,  from  Mexico, 
the  sepals  and  petals  are  white,  and  lip  white  with  a  dark  blotch 
on  the  upper  lip.  In  L,  anceps  the  sepals  and  petals  are  Vose  lilac, 
and  lip  a  beautiful  purple,  the  flowers  being  three  or  four  inches 
across ;  others  purple,  with  a  crimson  Hp,  or  delicate  rose-colour, 
the  lip  striped  and  shotted  chocolate  brown,  with  flowers  four  inches 
across,  as  in  megalis.  In  short,  so  far  as  graceful  foliage, 
brilliancy  of  colouring,  fonn  and  size  of  flowers  arc  concerned,  the 
Orchids  of  this  division  are  the  gems  of  the  Vegetable  World. 

The  Vande^  include  many  of  the  most  curious  and  interesting 
among  Orchids,  chiefly  Epiphytes. 

The  Aerides  combine  with  their  rich,  evergreen,  and  gracefully 
curving  stem  and  opposite  leaves,  flowers  of  peculiar  elegance,  pro- 
ceeding from,  the  axils  of  the  leaves,  and  extending  their  rich  and 
waxy  petals  in  delicate  racemes  sometimes  two  feet  in  length, 
and  yielding  a  most  agreeable  fragrance.  The  Aerides  are  natives 
of  the  hottest  parts  of  India  and  other  tropical  countries,  attaching 
themselves  to  trees,  generally  such  as  overhang  running  streams 
of  water.  A.  affine  throws  out  its  pink  and  white  flowers  in  long 
branching  spikes  two  feet  long.  A.  enspum,  another  Indian  species, 
with  purple-coloured  stem  and  dark  green  foliage,  throws  out  long 
spikes  of  flowers  of  pure  white  tipped  with  pink.  The  Saccolabiuins 
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i  lot^tly  r^mblr  At  rice*  in  hahii :  their  flowers  are  produced 
in  !•: -n^  ^r^o^'ril  r2o^n:<:Sw  often  a  tVot  and  a  half  loDg,  qiriiigiiig 
fr.-ni  the  axil>  of  the  leaves. 

•jn^-idi  Joii  is  another  extcnsiro  genera  belongingto  the  Vandeee; 
they  art  ohiety  na!ivn:>  of  tnr.pioal  America.  The  preTailing 
ixl-  ur  •:!  their  d.-wer*  i>  yoUow  spotted  with  rich  reddish  brown, 
and  they  are  known  by  their  bnxid  labellum.  more  or  less  lobed, 
distinct  tr^:m  the  column,  and  furnished  at  the  base  with  a  tuber- 
cidate'd  di^k.  spre-uding  seycils  and  petals,  with  a  membranous  ear 
on  each  side  of  the  ct. iunm.  and  two  i»llen-masses  attached  to  a 
lor.srcaudieula.  which  give  the  plant  a  grotesque  resemblance  to  the 
Butterfly,  the  name  it  bears.  In  their  native  forests  these  Epiphytes 
wholly  overrun  the  trt^^s,  clasping  them  round,  and  covering  them 
fn:»m  top  to  K'tt'  -m  with  their  brilliant  and  grotesque  flowers. 

The  t»PHRii-DE-i:  have  fleshy,  bulbous  roots,  with  radical  fibres, 
leafy  stem,  anther  continuous  with  the  column,  and  the  pollen-mass 
airirlutinatt-il  and  attenuated  into  a  pediceL  In  Orchis  and 
Gymi'mltfiia  the  lip  has  a  spur,  in  Ophn/s  it  is  thick  and  spurless, 
in  HoU  ti'iria  the  spur  is  very  It^ng ;  in  Aceras  the  outer  and  inner 
divisions  converging,  form  a  ht>od,  lip  in  three  linear  divisions  and 
spurlcss.  This  and  the  following  group  are  natives  of  temperate 
Europe,  many  of  them  of  the  British  Islands. 

As  a  representative  of  the  famQy  we  may  take  the  plant  so  weU 
known  in  this  country  and  in  the  north  of  France,  commonly  called 
the  Flower  of  Pentecost,  or  the  spotted  Orchis,  Orchis  maculata 
(Fig.  360).  The  floral  envelope  of  this  species  is  composed  of 
six  j)etal-shaped  pieces,  disiK)sed  alternately  in  two  rows  (Fig. 
361).  Of  the  three  exterior  pieces,  two  are  slightly  lateral,  the 
middle  one  is  curved  forward  in  such  a  manner  as  to  form,  with 
two  divisions  of  the  internal  ventricle,  a  sort  of  casque  or  helmet. 
The  third  di^-is^on  has,  on  the  contrary,  a  shape  pecidiar  to  itself; 
on  the  upper  side  it  presents  the  appearance  of  a  large  hanging 
apron,  prolonging  itself  below  into  a  sort  of  spur.  This  is  the 
labellim,  or  lower  lip,  of  the  flower.  The  corolla  is  then  essentially 
irregular.  When  the  six  pieces  of  the  floral  envelope  are  removed 
a  central  column  becomes  visible,  having  in  front  two  cells,  the 
longitudinal  openings  of  which  face  the  apron.  Below,  an  almost 
square  cup,  glossy  and  viscous,  is  observable.    If  we  open  these 
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cells  with  the  point  of  a  needle,  it  will  be  found  that  each  of  them 
contains  a  pyriform  body,  the  upper  part  of  which  is  inflated,  and 
is  composed  of  little  angular  masses,  bound  together  by  a  sort  of 
elastic  network,  while 
the  lower  part  is 
lengthened  into  a  kind 
of  pedicel  or  foot- 
stalk. These  two  pedi- 
ceLs  are  inserted  at 
their  base  in  the  con- 
tiguous compartments 
of  a  little  pocket.  If 
we  depress  one  of  these 
pyriform  bodies  to- 
wards the  cup,  it  ad- 
heres there  firmly.  We 
may  easily  satisfy  our- 
selves that  the  pheno- 
menon is  spontaneous- 
ly produced  in  nature* 
and  that  the  pollen- 
masses  are  discharged 
upon  the  viscous  sur- 
face from  the  tubes^ 
and  that  they  quickly 
penetrate  its  tissues. 
This  cup,  then,  is  the 
stigmay  these  pyriform 
bodies  the  pollen- 
grains,  and  the  two 
cells  which  enclose 
them  constitute  an 
anther.  Thus,  in  this 
curious  flower  the  Style 
and  the  Andnecajum 
are  united  to  form  the 
central  column,  and  it  has  only  one  stamen. 

Beneath  the  point  of  insertion  of  the  floral  divisions,  the  column 


Fig.  360.— Orchis  niACulata. 
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Fig.  861.— Floral  Envelope. 


is  continued  by  a  sort  of  greenish  appendage,  with  six  longitudinal 
ribs,  much  twisted  when  the  flower  is  about  to  expand.  Hub  is  the 

ovarium,  which,  as  we  see,  is 
inferior.  This  oyarium  pre- 
sents one  single  cell,  and  en- 
closes a  great  number  of  very 
small  ovules  inserted  upon 
three  placentsd  attached  to  the 
internal  walls  of  the  ovary. 
The  fruit  is  capsular,  and  opens 
by  three  valves,  which  bear  the 
placenta)  in  their  axis,  whilst 
the  midribs  remain  in  their 
place,  united  at  the  base  as  well 
as  at  the  summit.  Let  us  now 
examine  the  organs  of  vegeta- 
tion in  the  same  plant.  Theparts 
which  are  under  the  prround  consist  of  two  unequal  tubers  (Fig.  362), 

one  of  which  is  wrinkled, 
soft,  and  apparently  devoid 
of  sap,  whilst  the  other  is 
whiter,  larger,  and  much 
firmer.  The  substance  of 
the  first,  in  short,  has  been 
exhausted  in  the  develop- 
ment of  the.  aerial  stem» 
which  now  bears  its  bimches 
of  flowers ;  whilst  the  other 
is  reserved  for  the  develop- 
ment of  the  young  leafy 
branch  in  the  foUowingyear. 
These  two  tubers,  which  are 
ovoid  or  egg-shaped,  are  the 
nutritive  roots.  Above 
these  roots  is  another  little 
shoot,  which  will  not  be  fully 
developed  till  two  years  later. 
In  some  other  indigenous  ppccies —  Orchis  lattfolia,  for  instance — the 


Fig.  362.— Tubers  and  Bootlets. 
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TOOtSy  instead  of  being  ovoid,  are  palmate  or  hand-shaped.  Both 
kinds  of  roots  are  accompanied  by  the  ordinary  cylindrical  root- 
fibres,  covered  with  hairs,  whose  principal  Ainction  is  absorption. 
The  leaves  of  the  Orchis  maculata  are  sheathed  and  arranged 
spirally  upon  the  stem;  their  lanceolated  limbs  arc  generally 
sprinkled  with  black  spots.  This  study  of  an  orchid,  so  frequently 
met  with,  will  give  a  general  idea  of  them.  But  to  realise  the 
appearance  presented  by  the  plants  of  this  remarkable  order,  they 
must  be  seen  or  imagined  as  they  appear  in  the  tropical  forests.  Many 
of  the  tropical  orchids  are  Epiph}^e8,  but  not  always  parasites — that 
is,  they  grow  in  the  clefts  of  branches,  and  in  the  angles  of  roots, 
either  erect  or  gracefully  suspended  from  the  branches,  but  with- 
out drawing  their  nourishment  from  them.  Their  flowers  are 
disposed  in  ears,  branches,  or  tufts,  of  di£Perent  sizes,  and  their 
colours  are  often  most  rich  and  varied,  frequently  yielding  a  sweet 
perfume.  They  always  present  an  original  and  somewhat  fantastic 
appearance ;  now  resembling  a  fly,  now  a  spider,  others  a  butterfly, 
and  some  a  man  suspended  by  the  head.  The  diversity  in  the 
size  and  appearance  of  their  flowers,  and  their  strange  beauty, 
cause  this  group  of  plants  to  be  one  of  the  most  cherished  orna- 
ments of  our  hothouses. 

The  Arkthuse^  are  among  the  least  interesting  of  orchids. 
Dr.  Lindley  once  thought  Vanilla  of  sufficient  importance  to 
constitute  a  sub-order,  which  he  has  since  withdrawn.  The 
Vanillacea)  are  climbing  orchids,  but  n(»t  Epiphytes  ;  the  leaves  are 
fleshy,  subcordate  at  the  base,  and  articulated  with  the  stem,  which 
is  square,  and  climbs  to  the  height  of  20  or  30  feet.  The  flowers 
are  fleshy,  the  perianthe  articulated  with  the  ovarium;  the 
sepals  and  petals  nearly  equal,  and  free  at  the  base,  the  labcUum 
is  entire  and  united  with  the  column;  the  anthers  terminal 
and  opercular;  the  pollen-masses,  two,  bilobed  and  granidose. 
There  are  eight  species,  two  of  them  found  in  Asia  and  six  in 
America.  The  fruits  of  most  of  them  are  aromatic,  and  there  is 
still  some  doubt  which  of  these  species  *  yield  the  Vanilla  of  com- 
merce. It  is  8uj)posed  to  be  the  product  of  several  species; 
probably  the  fruit  of  V,  aromaiica  and  V.  planifortia,  said  to 
contain  so  large  a  proportion  of  essential  oil  and  benzoic  acid  as  to 
intoxicate  the  labourers  who  gather  it. 
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The  NEOTTiEjE  are  chiefly  indigenous  to  this  country,  usually 
fibrous  rooted,  rarely  a  fleshy  bulb,  anthers  distinct  from  the  oolumn, 
often  parallel  to  the  stigma,  poUen-grains  loosely  coherent^  nearly 
powdery.  The  species  are  generally  small,  being  6  to  15  inches 
high  in  the  Bird's  Nest  Neottia,  flowers  and  stem  pale  yellowish 
brown,  on  an  oblong  spike ;  colimin  notched  with  two  short  beaks, 
and  lobes  of  the  lip  divergent ;  an  inhabitant  of  chalky,  shady 
places.  Lady's  tresses,  Spiranthes^  bear  small  white  flowers  on  a 
one-sided  spike.    Found  in  bogs  in  the  New  Forest. 

The  Cyp»ipedie.«  are  singularly  beautiful  in  their  foliage.  The 
form  of  the  flowers  is  curious,  being  slipper-shaped ;  hence  their 
name  of  Lady's  Slipper,  of  which  we  have  one  native  species^ 
found  in  the  woods  of  the  North  of  England,  but  very  rare. 
The  sepals  are  ribbed,  of  a  rich  dark-brown  colour,  the  two 
lower  ones  united.  Lip  turned,  yellow,  and  marbled,  about  an 
inch  long,  reticulated  with  veins,  and  spotted  internally. 

The  exotic  species  are  also  dwarf  species,  but  compact  and  ever- 
green, the  leaves  of  many  of  them  being  beautifully  spotted. 
C.  barbaium  is  a  pretty  species,  with  beautifully  spotted  foliage ; 
the  colour  of  its  solitary  flowers  brownish  purple  and  white.  In 
C.  barbatum  grandifiorum  the  foliage  is  finely  variegated,  and 
the  flowers  considerably  larger  than  the  preceding.  C.  biflora  is 
an  Indian  species,  with  variegated  foliage,  four  inches  high.  The 
blossoms  produced  on  a  spike  ten  inches  long,  the  top  petal  being  a 
beautiful  white,  and  the  other  part  of  the  flower  a  purplish-brown. 

It  will  have  been  observed  from  the  preceding  remarks,  that, 
besides  the  physiological  differences  in  accordance  with  which 
botanists  have  arranged  them,  there  is  a  distinct  difference  of 
habit;  that  a  portion  of  them  root  in  the  soil  and  draw  their 
support  from  the  earth,  while  others  attach  themselves  to  trees, 
stones,  and  rocks,  where  they  receive  little  or  no  support  through 
their  roots.  The  first,  including  such  genera  as  Phajas,  Calanihe, 
Bletia,  Cypripediums,  are  known  as  Terrestrial  Orchids.  The 
others  have  sometimes  been  called  Air-plants,  but  with  greater 
propriety  they  are  now  termed  Epiphytes.  They  grow  chiefly 
upon  other  plants,  adhering  to  their  bark  or  rooting  among  the 
scanty  soil  that  occupies  their  surface,  not  as  parasites  by  striking 
adventitious  roots  into  the  wood  and  nourishing  themselves  upon 
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the  sap  of  the  individual  to  which  they  are  attached,  but  unng 
the  tree  apparently  as  a  means  of  attaining  a  height  where  they 
can  obtain  the  air  and  light,  or  the  heat,  moisturey  and  shade,  as 
the  case  may  be,  necessary  to  their  existence. 

Orchtdaceous  Epiphytes  are  much  the  most  numerous  and 
interesting,  and  now  that  our  great  cultivators  have  been  enabled 
to  study  their  natural  habits,  they  are  grown  in  a  state  of  per- 
fection which  it  is  doubtful  if  they  ever  attain  in  a  state  of  nature. 
In  the  tropical  forests  they  e^^tablL•«h  themselves  uimju  the  branches, 
and  either  vegetate  in  the  midist  of  decayed  vegetable  and  animal 
matter,  or  cling  to  the  naked  branches  by  their  long,  succulent, 
grasping  roots,  while  they  draw  their  food  fn^m  the  humid  sultrj- 
atmosphere;  for  it  appe^ir^  they  attach  themv.-Iv'.'i^  alike  to  rocks 
and  stones  in  moist  place*,  where  tLey  grow  luxuriantly. 

On  the  confines  of  the  Orchidaceoui?  plants  we  find  the  family 
Apostasiac-e-I,  herbaceous  jx-renijialfr  of  the  Indian  wv^-,  in  many 
respects  resembling  the  Orchid-?  :  diff'.-riug  from  them  chiefly  in 
having  a  three-celled  fruit,  and  a  f?Ty]e  aho'^  xhK-T  W'lxiiat'yJ  fn^m 
the  stamens  for  the  grf-av  r  part  of  it-e  ]'::.g*h  :  the  PjnhVjjKA'.h.f. 
are  grassj'-looking  heiW.'r'/u-?  plaur-  of  Aj^rialia  nud  A-ia,  f  x- 
hibiting  the  grcsit  ??ixi!LeT:i;  bra/.t*?  ol  tLe  yi  i-^  Jt.-sj .  witL  tL*.-  Labit 
of  Seflges. 

The  X  VR  Hi  *  f  f.A.  a  hf.- :  Txxrf-'.  j  - :  '  - :  'y.*  i j,  ]  rj :.  •  w :  • },  -  wo:  d- 
shaped  ra/lical  I'.-a c : : a* : :.  'j  a 'I  '  ^  . >  u '  a r  v*. '  a  ^ - .  :  l  *:  ir.  o  «  - 
ha  vi n  g  im bri -a'^yl  v  i.  ]  y  j.  *  -a  - ,  '  a .  y  .\  ^' . . a  "  ^  .  • .  t :  .  •  a  v ;/i . 
corolla  jx-taloid  a:.d  f.-  I      -'i,  jy.'al-  a.-.i  -"a.':.*:.-  --v.  'J;,..-^, 

plants  join  to  li.*:  :*a"  N^J:/--  a,\'-  ;;!--;::^a'.*r'.x';  pla;.%. 

some  nyyr^j^if:).  to  '  '       \.'...:x'j^.' j.iar-'-.  T:.*- 

Juftrni'tJt^:,  or  li '1" ':. .  j '-^ r a i : '  ■  :  ' ;. * A'v r/^ , 
appnxi'.  L : 'jr  *  '  ;r.'  a  -  •  . • .  . _  -  •  ■ .  -  -  a ;  a' ' « ?  o?  * :.  ' v 
and  corolla,  a:- 'i  A'y:v^-  J;,  v-.a'  ■:  a;.'i  ^:a'.--.  ']":.*•. 

are  herW.w^u-  ;. •. "  ■ .  v. . •  ■  f.i     t  i . :. ;  ■..  >: a:-a  •  a >::■.':. 

stem,  ol'eri         a  j.r ; 

TL e  O  k ' >  *:  '.  a  .•  *.  •.  •  va  "  ' .  -  -  j  1  u •  -  v r },  "Ij;  #  rj ,  r ; ,m-  .  r, « 
der-ply-divior-c.  •>  t.'.»  • -  '  w '.'•o-r/.a;.*--'-,  ^  a-.  -w  'J'}.i  v  'yxy^y, 
Wfjryiiarjd  •'■^a:'-.:>  '.'.."rr;.  v..';.     ri.t  v.':.  oj*. 

are  f'7'^.d  al-*.-  ii.  ov-^u'..*  •^^r  '.-.r..        '.r  .^*jthpO,ronj,it. 
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common  in  the  swamps  of  the  United  States ;  another^  Calla  paiu^ 
triSy  in  the  deep  muddy  marshes  of  South  Lapland,  in  64^  nortlL 

The  beautiful  creations  which  constitute  the  Liliales  have  been 
cultivated  and  admired  for  ages.  In  Fig.  363  the  petaloid  corolla 
of  the  Lily  is  represented ;  and  in  Fig.  364  the  group  of  Lilies 
represented  will  give  a  general  idea  of  the  habit  of  the  type  of  the 

LiLIALES. 

The  protecting  envelope  of  the  flower  of  the  Lily  (Fig.  863)  is 
composed  of  six  folioles  or  petals,  which  as  a  whole  form  the 
delicate  white  and  odorous  flowers  of  the  Lily.  Of  these  six  foliolesy 
the  three  exterior  ones  constitute  a  petal-shaped  calyx ;  while  the 
three  inner  ones,  which  are  placed  alternately  with  those  of  the  outer 


Fig.  ;i63.— Petaloid  Corolla  of  the  lily.  Fi^. 


circle,  and  difier  slightly  in  form  and  colour  from  them,  constitute 
the  corolla. 

The  Andrsecaoum  is  composed  of  six  stamens,  disposed  in  two  ver- 
ticilles  with  white  filaments,  elongate  two-celled  anthers  attached  to 
their  backs,  filled  with  a  yellowish  pollen,  and  opening  longitudinally. 

The  pistil  of  the  Lily  is  composed  of  three  carpels,  as  may  be 
ascertained  by  an  examination  of  the  constituent  parts.  These 


8:8 


THE  VEGETABLE  WOELD. 


inner  cells,  the  walls  of  which  correspond  to  the  three  deep  ex- 
ternal grooves  formed  by  three  capillary  leaves  united  together  by 
their  contiguous  edges.  Numerous  ovules  are  inserted  in  two 
series  at  the  central  angle  of  the  cells.  The  style,  which  is 
thickest  at  the  summit,  is  crowned  by  a  three-lobed  stigma.  The 
matured  fruit  forms  a  capsule  which  opens  of  itself — ^not  by  de- 
glutination,  but  by  an  opening  in  the  dorsal  suture  of  each  cell ; 
that  is  to  say,  the  dechiscence  is  locuUcidaL  The  seed  presents  an 
embryo  in  a  direct  axis  in  fleshy  albumen. 

The  Lily  is  a  deep-rooted  perennial  plant,  with  bulbous  root. 
The  bulb  is  scaly  (Fig.  366) ;  the  stem  of  the  large  proportion  of 
those  which  are  natives  of  cold  countries  perish  after  ripening  their 
leaves,  flowers,  and  fruit.  The  leaves  generally  are  lanceolate  in  their 
lower  parts  and  linear  above ;  the  last  ovate  as  well  as  lanceolate. 

The  flowers  form  a  cluster,  white, 
yellowish,  or  reddish,  brown  or 
spotted,  according  to  their  variety. 

The  Liliaceous  plants  are  gene- 
rally large  and  showy,  especially 
in  those  with  annual  stems,  as  the 
Lily  itself,  the  Fritillaria,  the 
Odorous  Hyacinth,  the  Star  of 
Bethlehem,  the  HemerocallesD,  and 
the  Tulip,  which  combines  all  that 
is  rich  and  beautiftd  in  colour  and 
form.  But  there  are  Liliales  of 
arborescent  size  and  stem,  as  the 
Dragon-Tree  {Draccena  Draco), 
in  which  the  flower  contracts,  so 
that  the  largest  trees  have  the 
smallest  flowers. 

The  Tulipe(e,which.  Dr.  Lindley 
considers  the  type  of  the  order, 
are  bulb-producing  ftnnnftl  stems, 
bearing  cup-shaped  flowers  re- 
markable for  their  colours, without 
lightly  attached  to  a  stiff  filament. 
This  division  of  the  order  includes  the  Lilies,  Fritillarias,  Dog's 


Fig.  366.— Bulb  of  the  LUy. 

spathes,  and  the  anthers 
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Tootli  Yiolet.  One  of  these,  tKe  Lilium  Chalddonicum^  covers 
the  plaixifl  of  Syria  with  its  scarlet  flowers. 

The  HemeroealletBy  or  Day  Lilies,  have  the  calyx  and  corolla 
joinfid  together,  so  as  to  form  a  tube  of  considerable  length.  The 
fragrant  Tube  Rose  and  Agapanthus  belong  to  this  division,  and 
the  Aloes  resemble  them  in  almost  all  their  parts,  except  the  thick 
succulent  foliage. 

The  AsperagecB  includes  the  Common  Asparagus  and  the  Lily  of 
the  Valley,  Dracana  and  Ruscus.  The  geographical  limits  of  the 
order  are  as  wide  as  its  differences.  Aloes  abound  in  the  southern 
parts  of  Africa.  The  Dragon-trees,  the  most  gigantic  of  the  order, 
attain  their  greatest  size  in  the  Canaries,  where  the  Dragon-tree  of 
Orotava  (Plate-  VI.)  is  described  as  being  between  seventy  and 
seventy-five  feet  high  and  forty-six  feet  in  circumference  at  the 
base.  All  travellers  to  Teneriffe  visit  this  gigantic  Lily,  which 
10,  according  to  tradition,  an  object  of  adoration  to  the  Ouanchos, 
who  are  the  primitive  people  of  these  islands.  It  is  probably  long 
anterior  to  historic  times.  At  the  conquest  of  Teneriffe  by  tho 
Spaniards,  it  was  already  as  large  and  as  hollow  as  it  is  to-day. 

"  This  gigantic  tree,"  says  Von  Humboldt  in  his  "  Pictures  of 
Nature,"  "  grows  in  the  garden  of  M.  Franchi  in  the  little  villa 
of  Orotava,  called  Taora,  one  of  the  most  beautiful  spots  in  the 
civilised  world.  In  1799,  when  wc  ascended  the  peak  of  Teneriffe, 
we  found  that  this  enormous  vegetable  was  Ibrty-five  feet  in  cir- 
cumference a  little  above  the  root.  Sir  George  Staunton  asserts 
that  at  the  height  of  ten  feet  the  tree  is  twelve  feet  in  diameter. 
Tradition  reports  that  this  tree  was  an  object  of  veneration  to  tho 
Gruanchos,  as  the  Elm  of  Ephesus  was  to  the  ancient  Greeks :  and 
that  in  1402,  when  Betheucourt  visittnl  the  island,  it  was  as  lai  go 
and  as  hollow  as  it  is  now.  The  most  gigantic  Dragon-tree  that 
I  have  seen  in  the  Canary  Isles  was  sixteen  feet  in  diameter ;  it 
seemed  to  enjoy  an  eternal  youth,  and  still  bore  flowers  and  fruits. 

"  When  Bethencourt,  the  French  adventurer,  conquered  the  For- 
tunate Isles  in  the  sixteenth  century,  the  Dragon-tree  of  Orotava 
was  found  to  be  as  sacred  in  the  estimation  of  the  natives  as  was 
the  Olive  of  the  Athenian  Acropolis  in  the  eyes  of  its  inhabitants. 
It  is  described  as  being  of  the  same  colossal  dimensions  as  it  has 
attained  in  our  day.    In  the  ToiTid  Zone  a  forest  of  Ga^sulpiiia 
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and  of  Hjmcnsea  is  perhaps  a  monument  one  thousand  years  old ; 
and  remembering  that  the  Dragon-tree  of  Orotava  is  of  very  slow 
growth — that  its  appearance  now  differs  very  slightly  from  the 
same  tree  described  four  hundred  years  ago — ^we  may  conclude 
that  it  is  extremely  aged.  It  is,  without  contradiction,  with  the 
Baobab^  perhaps  the  most  ancient  inhabitant  of  our  planet. 

"  It  is  voiT  singular,"  he  adds,  "  that  the  Dragon-tree  has  been 
cultivated  from  very  remote  times  in  the  Canaries,  in  the  islands 
of  Madeira  and  Porto  Santo,  although  it  must  have  oome  from, 
the  East  Indies,  a  fact  which  contradicts  the  assertion  of  those 
who  would  represent  the  Guanchos  as  an  Atlantic  race,  entirely 
isolated  and  as  having  no  connection  with  the  Asiatic  or  African 
races." 

Thc7>rar/pw^are  evergreens,  either  of  a  shrubby  or  arboraceous 
nature,  having  long  slender  stems,  often  columner  after  the  manner 
of  the  palms  ;  their  trunks  present  marks,  cicatures  produced  by 
fallen  leaves ;  they  are  soft  and  cellular  at  the  centre,  with  a  circle 
of  stringy  fibres  towards  the  exterior.  The  leaves  are  simple,  but 
in  some  of  the  species,  instead  of  the  veins  running  parallel  with 
the  midrib,  they  are  perpendicular  to  it,  after  the  character  of  the 
loaves  of  Musacea.  They  are  usually  clustered  together  at  the 
end  of  the  branches,  like  the  inflorescence,  which  is  tenninaL 
The  structure  of  the  stem  and  leaves  is  interesting,  as  the  fossil 
genera  Clatltraria  and  Stembergia  have  been  compared  to  2>ra- 
cmmey  the  former  byAdolphe  Brongniart,  and  the  latter  by  Dr. 
Lindley. 

The  Alismales,  including  the  Butomace^  Altsmace^  and 
TancagenacejE,  conclude  the  important  class  of  Endogens  in  Dr 
Lindley's  arrangement  of  the  Vegetable  Kingdom.  The  Buto- 
maceaB  arc  made  interesting  to  us  by  the  Flowering  Rush,  perhaps 
the  handsomest  flowering  plant  of  indigenous  birth. 

The  Liliales  are  distinguished  by  their  complete  flowers,  free 
from  the  ovary,  by  their  sepals  and  petals  being  equally  coloured, 
by  their  delicate  and  well-developed  flowers,  and  by  their  abimdance 
of  albumen.  In  the  GilliesacecB  they  approach  the  Alismaeea.  The 
true  Lilies  have  some  slight  resemblance  to  the  Rushes.  The  wood 
of  some  of  them,  as  Yucca  and  Dracaena^  arranges  itself  in  circles, 
indicating  a  tendency  to  approach  the  great  class  of  Exogens. 


DICTYOGENOUS  PLANTS. 


821 


The  Ltliacea,  the  typical  family  of  the  group,  are  herbaceous 
plants,  shrubs,  or  trees,  with  bulbs,  tubers,  rhizomes  or  fibrous 
roots*  The  leaves  are  narrow  and  sword-shaped,  with  parallel 
veins,  only  a  very  small  number  expanding  into  broad  blades 
with  diverging  veins.  The  flowers  are  perfect — conspicuous,  in 
spikes,  heads,  and  clusters,  umbels  or  panicles  generally  large 
and  showy. 

They  are  all  water-plants,  with  erect  and  leafless  stems,  narrow 
leaves  dilated  at  the  base,  and  pedicelled  perfect  flowers,  form- 
ing a  terminal  umbel,  subtended  by  three 
membranous  bracts,  a  perianth  with  six 
divisions,  the  three  outer  petals  slightly 
coloured  and  distinct  from  the  sepals,  which 
are  larger  and  more  highly  coloured.  Stamens 
nine,  with  free  ovary,  consisting  of  six  car- 
pels more  or  less  united  by  the  ventral  suture. 
The  style  is  short,  terminating  in  a  lateral 
stigma. 

The  Alismacea  are  aquatic  plants,  float- 
ing on  ponds  or  growing  in  swampy  places, 
distinguished  from  other  orders  of  the  same 
group  by  the  sepals  and  petals  being  per- 
fectly distinct  from  each  other  both  in  colour 
and  position.     The  root  is  usually  a  peren- 
nial creeping  rhizome.     The  flowers  form 
umbels,  racemes,  or  panicles.  The  leaves  ex- 
pand into  a  broad  blade  with  parallel  veins. 
The  Water  Plantains,  as  they  are  sometimes         Fiowenng  hiuIl 
called,  are  known  by  their  numerous  carpels,  and  imperfect  floral 
envelope.     They  are  chiefly  natives  of  Northern  regions,  but 
several  Sagittarias  are  found  in  the  tropics  of  both  hemispheres. 

Class  V. — Dictyooens. 

Among  the  Monocotyledons  of  Jussieu  and  Endogens  of  later 
botanists  there  is  a  small  class  of  plants  which  are  referable  to 
Endogens  in  the  structure  of  the  embryo,  but  which  more 
resemble  Exogens  in  a  broad  net-veined  foliage,  which  usually 
disarticulates  with  the  stem,  their  small  green  flowers  nearly 
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resembling  those  of  Menisperms.  This  class  Dr.  Lindley  con- 
siders to  be  distinct  from  Endogens  on  the  one  hand,  and 
Exogens  on  the  other.  He  calls  them  Dictyogens,  from  the  netted 
structure  of  their  foliage.  They  are  distinguished  as  having 
leaves  net-veined,  deciduous  ;  wood  of  the  stem,  when  perennial, 
arranged  in  a  circle  round  the  central  pith,  the  wood  of  the  root 
being  exogenous,  that  is,  without  concentric  circles,  and  the  leaves 
falling  off  the  stem  by  a  clean  separation,  as  in  Exogens. 

Flowen  biMxnal,  with  adhering  perianth,  carpels  conBolidated,  and  )  urvT  DiMMWMM>». 
•ereral  seeded,  including  the  Yam  of  tropical  countries.  f  inamKfKvmKxm, 

Flowers  hexaperdal,  bisexual,  carpels  several,  placenta  axial,  inclodioff  1  t  'v-ittt  a»..i.^. 
the  diuretic  SiSapariUa  of  South;ASerica.  |   LXVH.  SmOace-. 

Flowen  three,  six-petaloid,  unisexual,  carpels  sereral,  placenU  perietal.      LXVni.  Phylesiacese. 

Flowers  tripetalous,  bisexual,  carpels  several,  axial  placenta  ....       LXXI.  TVilUacese. 

powers  bisexual,  carpels  solitary,  simple,  maay-eeeded,  and  basal  |  ^XXIi,  Boxbuighiait«. 

The  DiCTYOGENE.E,  from  liKvoaa,  "a  net,"  and  ytvcaOa i,"  to  Be," 
are  a  small  division  of  plants,  partaking  of  Endogens  on  the  one 
hand,  and  Exogens  on  the  other.  The  foliage  is  broad,  net- 
veined,  and  branching ;  but  simple,  and  of  regular  outline ;  the 
leaves  disarticulating  with  the  stem,  and  in  some  cases  the  small 
green  flowers  are  very  nearly  the  same  as  some  of  the  Menisper- 
mum  among  Exogens.  "  For  these  reasons,"  says  Dr.  Lindley,  "  I 
have  endeavoured  to  show  that  they  ought  to  be  regarded  as  a 
transition  class,  partaking  somewhat  of  the  nature  of  Endogens 
and  also  of  that  of  Exogens.  In  the  rhizome  of  the  whole 
genus"  (of  sarsaparilla),  he  adds,  "  the  wood  is  disposed  in  a  com- 
pact circle,  below  a  cortical  integument,  and  surrounding  a  true 
pith ;  in  Smilax  aspera  the  woody  matter  is  disposed  in  the  form 
of  a  cylinder,  enclosing  a  centre  of  soft  cellular  matter,  the  vessels 
of  the  cylinder  having  an  evident  tendency  to  arrange  themselves 
in  lines  forming  rays  from  the  centre." 

The  DioscoREACE-E  are  distinguished  by  their  dioecious  flowers, 
superior  calyx  and  corolla,  six  stamens  and  three-celled  ovary. 
They  are  all  twining  shrubs.  The  various  species  of  Dioscorea 
and  Testudinaria  produce  edible  farinaceous  tubers,  but  Thamus 
exhibits  a  dangerous  acridity. 

In  the  order  Dioscoreacece  we  find  the  tropical  esculent,  the 
Yams,  a  genus  of  fleshy-rooted  dioecious  plants,  with  annual 
twining  stems,  broad  alternate  leaves  with  netted  arrangement 
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of  yeins,  bearing  small  green  flowers  in  clusters ;  the  calyx  and 
corolla,  taken  together,  consist  of  six  small  equal  segments,  or  female 
flowers,  which  stand  at  the  top  of  the  ovary — ^the  male  flowers 
having  six  stamens,  the  females  three  styles.  The  seed-vessel  is  a 
thin  compressed  three-winged  capside,  containing  one  or  two 
membranous  seeds. 

The  tubers  of  D.  alatea  are  oblong,  brown  externally,  white 
inside.  Natives  of  the  West  Indies,  they  grow  freely  in  the 
East  Indies.  They  perish  if  left 
in  the  ground  after  the  first  year, 
having  first  produced  the  young 
tuber  which  is  to  replace  them. 
Besides  the  tuber,  they  throw  out 
fibrous  roots,  which  spring  chiefly 
from  about  the  imion  of  the  stem 
with  the  tuber,  spreading  in  all 
directions.  The  stems  are  fur- 
nished with  four  crested  leafy 
wings,  twining  roimd  trees  and 
bushes,  often  bearing  prickles 
near  the  ground. 

The  Smilace^.,  a  small  order, 
consist  of  the  SmilaXy  or  Sar- 
saparilla,  and  Ripogonum ;  the 
former  evergreen  climbing  shrubs 
(Fig.  368),  a  few  of  which  are 
found  in  temperate,  but  the 
majority  in  the  warmer  regions 
of  both  hemispheres.  They  are 
fibrous  or  tuberous  rooted  plants, 
with  stems  often  prickly,  leaves 
alternate  and  petiolate,  and  stipu- 
late between  the  petioles,  and 
sessile  flowers  on  a  globular 
receptacle.  The  botanical  name 
Smildx  occurs  in  Greek  authors,  as  Theophrastus  and  Dioscorides; 
but  applied  to  several  kinds  of  plants,  as  the  yew.  The  only  known 
species  belonging  to  the  present  order  was  Smilax  asperaf  a 
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species  of  PAaseolus,  or  Convolvulus,  of  South  Europe,  celebrated 
for  its  medicinal  properties.  The  diflferent  kinds  of  Sarza^  or  Sar- 
saparilla,  are  now  drawn  from  natives  of  South  America.  Though 
the  genera  are  limited,  the  species  are  numerous  and  important. 

The  Phylesiaceje  are  chiefly  twining,  sometimes  upright 
shrubs,  with  large  and  showy  flowers,  about  which  little  is 
known.  The  Trilliacks  are  simple  stemmed  herbaceous  plants, 
with  tubers  or  rhizomes,  resembling  the  Sarsaparillas  in  many 
respects.  The  Roxburghiacels  are  twining  shrubs,  with  tuberous 
roots,  large,  showy,  and  somewhat  foetid  flowers,  having  reticu- 
lated and  coriaceous  leaves.  There  is  but  one  genus  and  few 
species,  all  natives  of  the  hotter  parts  of  India. 

Class  VI. — Gymnogkns. 

An  important  class  of  plants,  which  mark  a  transition  between 
the  simpler  forms  of  vegetation  and  plants  of  more  complicated 
structure.  They  differ  from  most  vascidars  by  the  vessels  of 
their  wood  having  large  perforations  or  discs ;  but  their  habits  of 
growth  are  essentially  exogenous,  while  their  tissues  are  peculiar  to 
themselves.  Their  organs  are  exogenous;  the  stem  consists  of 
concentric  zones ;  a  vascular  system,  with  spiral  vessels  and  a 
central  pith,  while  they  resemble  Acrogens  in  their  growth,  which 
is  continued  by  a  terminal  bud. 

The  wood  is  thus :  youngest  at  the  circumference,  and  concentric. 
They  have  two  or  more  cotyledons,  with  naked  seeds. 

They  are  without  style  or  stigma,  but  so  constructed  that  the 
pollen  falls  immediately  upon  the  ovules — a  peculiarity  analogous 
to  what  occurs  among  the  class  of  reptiles  in  the  animal  kingdom. 

Have  a  simple  continuous  stem,  leaves  parallel,  veined,  and  pinnate ;  i   

scales  of  the  cone  antheriferous,  including  the  Cycads,  Zamias,  and  >  LXXDI.  CycadMoeii. 
Maoraeameas.  ) 

stem  branched,  continaous  leaves,  simple,  and  acerose,  females  in  )  rjrjCTV  Pinnrjim 
oooes,  including  the  Pines,  Abies,  Junipers,  and  Cypresses.  )  *rma^m. 


Stem  repeatedly  branched,  continuous,  leaves  simple,  sometimes  fork-  \ 

vehied.   Females,  solitary  aathen,  two  celled,  <^ning  longitudinally,  in-  l  t'tyv  T*M/.4k«. 

eluding  the  Yews  of  Europe,  the  Dacridiums  of  New  Zealand,  the  ( 

Fodocarps  of  the  Cape.  ) 

Stem  repeatedly  branched,  jointed  leaves,  simide  net-veined  anthers,  ^ 

one-celled,  opening  by  pores,  including  two  genera,  the  Gnetum,  or  Joint-  f  r  ^^VT  OnetAMa 

iln,  and  Ephedra^  aatives  respectively  of  temperate  Europe  and  America,  (  *juowoo«. 
and  of  the  hottest  parts  of  India.  ) 

The  Gymnogbns, from yujuvoc," naked, "and  ytvcaflae,  "tobe,"and 
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from  the  ovules  being  imcovered,  and  the  pollen  communicated 
directly  to  the  ovules  without  the  intervention  of  stigma,  style,  or 
ovary.  The  plants  comprehended  in  this  great  class  agree  with 
the  flowering  plants  in  having  their  vascular  tissues  complete, 
approaching  the  higher  forms  of  vegetation  in  the  Joint-Firs, 
The  GnetaceiB  combine  the  habit  of  growth  of  Chloranthus  with 
the  structure  of  their  own  class.  With  the  Ferns  and  Club- 
mosses,  some  of  the  CycadeacesB  agree  in  habit  in  the  peculiar 
gyrate  vernation  of  the  leaves,  and  in  the  less  perfect  structure 
of  the  spiral  vessels  and  reproductive  organs,  some  of  them  having 
the  gyrate  vernation  of  the  leaves  of  Ferns,  along  with  the 
inflorescence  peculiar  to  Coniferse,  and  their  habit  of  growth, 
although  essentially  the  same  as  Exogens,  yet  resembling  the 
growth  of  Acrogens  in  the  lengthening  of  the  terminal  bud.  In 
their  mode  of  increase  Gymnogens  differ  from  other  Exogens  only 
by  having  a  kind  of  tissue  peculiar  to  themselves,  in  consequence 
of  which  their  wood  presents  large  apparent  perforations  or  disks, 
as  in  the  ConifersD. 

The  Ctcadeace^  are  characterised  by  the  cylindrical  and  un- 
branched  growth  of  the  trunk,  and  the  development  of  one 
terminal  bud,  and  by  its  dioecious  flowers,  the  male  flower  generally 
growing  in  cones  composed  of  peltate  scales.  In  the  Zamias,  the 
female  flowers  are  disposed  in  the  same  manner ;  in  the  Cycas  they 
are  placed  on  the  toothings  of  abortive  leaves  occupying  the 
centre  of  the  terminal  bud.  The  leaves  are  pinnate,  having  some 
resemblance  to  those  of  Ferns  and  Palms ;  their  wood  is  arranged 
in  numerous  consecutive  circles  in  Cycas,  and  also  in  a  confused 
manner  round  the  central  pith,  thus  partaking  of  the  peculiarities 
both  of  the  Exogens  and  Endogens.  Mr.  Robert  Brown  demonstrated 
the  similarity  of  conformation  between  the  flowers  of  Cycas  and 
ConiferoD,  and  Adolphe  Brongniart  determined  the  resemblance 
between  them  in  the  structure  of  the  vessels  of  their  wood,  thus 
confirming  the  proximity  of  the  former  to  Ferns ;  their  relation 
to  the  Coniferse  is  established  by  both  being  cotyledonous,  and 
both  their  seeds  having  naked  ovules,  constructed,"  says  Dr. 
Lindley,  "  in  a  similar  remarkable  manner,  and  borne  in  both 
cases  not  upon  an  ordinary  axis  of  growth,  but  upon  the  margin 
or  face  of  metamorphosed  leaves ;  the  same  peculiar  form  of 
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inflorescence,  the  same  kind  of  male  flowers,  the  same  constant 
separation  of  the  sexes,  and  a  like  imperfect  formation  of  spiral 
vessels ;  and  both  agree  in  having  the  vessels  of  their  wood  marked 
with  circidar  disks ;  a  character  which,  if  not  confined  to  them,  is 
imcommon  elsewhere."  They  are  all  natives  of  the  tropics,  or  of 
temperate  America,  and  the  eastern  part  of  the  colony  of  the  Cape 
of  Good  Hope,  where  they  form  thickets  along  the  Cafifre  frontier. 

The  PiNACE-«  are  noble  trees  or  evergreen  shrubs,  with  a 
branching  tnmk  abounding  in  resin.  The  leaves  are  alternate, 
elongated,  linear,  and  lanceolate,  acicular,  or  pointed, 
sometimes  fasciculated  in  two,  three,  or  five  bimdles, 
each  of  them  being  a  little  branch  with  very  short 
axis;  when  thus  fasciculated  the  primordial  leaf  to 
which  they  arc  then  axillary  is  membranous  and  en- 
wraps them  like  a  sheath,  as  in  Finns  sfrobus,  in  Fig. 
369.  The  flowers  are  monoecious,  that  is,  they  bear  male 
and  female  flowers  upon  the  same  stem.  The  male 
flowers  are  composed  of  a  floral  axis,  along  which  are 
inserted  a  considerable  number  of  stamens  having  a 
short  filament,  and  an  anther  which  opens  from  without 
in  two  longitudinal  clefts ;  this  anther  is  surmoimted 
by  a  dilated  connective  like  a  tongue.  The  female 
flowers  are  disposed  in  a  catkin,  and  are  each  composed 
of  an  ovarium  destitute  of  style  or  stigma ;  spreading 
in  the  manner  of  scales,  and  bearing  on  its  internal  sur- 
face two  suspended  ovules,  art/iotropal,  or  in  a  straight 
line  with  its  axis.  Fig.  370  represents  the  male  flower  with 
an  enlarged  view  of  theanther ;  Fig.  371,  the  female  flower 
with  capillary  scales,  showing  on  the  right  hand  a  pair  of  inverted 
ovules.  When  these  flowers  have  ripened,  the  scales  become  hard, 
ligneous,  and  thickened  at  the  summit  into  a  club-like  shape; 
they  now  form  the  composite  fruit  we  call  a  Cone,  which  has  given 
a  name  to  the  family  in  various  botanical  systems.  The  cone  is 
represented  in  Fig.  372.  It  is  formed  of  scale-shaped  ovaries,  now 
enlarged  and  hardened,  and  sometimes  of  bracts  also,  which  are 
occasionally  obliterated,  and  sometimes  extend  beyond  the  scales 
in  the  form  of  a  lobed  appendage.  These  scales  finally  drop  from 
the  tree,  become  disintegrated  and  scattered,  and  buried  in  the 
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poil,  thus  completing  the  end  of  their  existence,  namely,  the 
propagation  of  their  species. 


Fig.  370.-  Male  Flower  of  riniu  Fi^;.  372.  -Frnit  of  the  Fig.  371.~Femtlo  Flower  of 

•ylvestiti.  Pine.  Piniu  «ylveitru. 


The  PiXACE^  or  Conifers  are  resinous,  mostly  evergreen  and 
Lard-leaved  trees  or  shrubs,  all  but  universally  diffused  over  the 
globe.  Gigantic  in  size,  rapid  in  growth,  noble  in  aspect,  and 
robust  in  constitution,  these  trees  form  a  contside-able  portion  of 
the  woods  and  plantations  in  cultivated  countries,  as  well  as  of 
primeval  forests  in  all  temperate  countries.  In  Europe,  Siberia, 
China,  and  North  America  the  species  are  abundant ;  the  timber 
trees  being  exceedingly  valuable  in  commerce,  in  which  Deal,  Fir, 
Pine,  and  Cedar  are  well-known  products,  while  their  resins  yield 
oil  of  turpentine,  Canadian  balsam.  Burgundy  pitch,  all  equally 
well  known.  The  common  Larch  yields  Venetian  turpentine; 
liquid  storax  is  produced  from  a  species  of  Pine,  spruce  beer  is 
made  from  branches  of  the  Hemlock  spruce,  and  Savin:  a  well- 
knoi^vm  irritant  is  made  from  the  Juniper. 

Among  the  double-leaved  Pines  worthy  of  consideration,  we 
may  mention  the  Pinus  ifj/lccstris  represented  in  Plate  VII. — ^this 
is  the  Scotch  Pine  of  erect  and  upright  trunk,  two  short  glaucous 
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leaves,  the  most  hardy  and  valuable  of  all  the  Pines  ;  the  Mari- 
time Pine ;  the  Corsican  Pine  (P.  larcico),  a  noble  tree  spread  over 
the  mountains  of  Corsica,  Greece,  and  Turkey,  celebrated  for  its 
rapid  growth,  and  excellent  timber.  The  Pines  or  Conifers  are 
usually  divided  into  three  sub-orders.  I.  Abietinm,  comprehend- 
ing the  Firs,  Pines,  Spruce  and  Larch  tribes,  all  of  which  bear 
cones  with  one  or  two  inverted  ovules  at  the  base  of  each  scale  of 
the  cone  ;  pollen  oval,  and  curved.  II.  Cupressin-«,  or  Cypress 
tribe,  bearing  an  indurated  globular  cone  called  a  gabbulus,  with 
connected  scaly  ovules,  erect,  and  spheroidal  pollen,  including  the 
Cypresses  and  Junipers.  III.  Taxineje,  or  Yew  tribe,  of  which 
Dr.  Lindley  forms  an  order  (his  seventy-fifth).  The  Taxinesa  bear 
for  fruit  a  species  of  drupe,  with  solitary  oval  in  the  centre. 

In  the  first  of  these  divisions  the  Firs  differ  from  the  Pines  in 
their  cones,  which  are  furnished  with  thinish  scales  slightly 
rounded  at  the  apex,  and  without  the  club-like  shape,  and  in  their 
scattered  distichous  leaves ;  such  is  Abies  pecfivata,  the  Silver  Fir, 
from  which  Strasburg  turpentine  is  extracted ;  while  Burgundy 
pitch  and  oil  of  turpentine  are  obtained  by  incision  from  Pinus 
sylvestris,  which  is  also  a  valuable  timber  for  building  purposes. 
The  Larches  (Larix)  again  differ  from  the  Firs  in  this :  their  leaves 
spring  from  a  bundle  of  scaly  buds,  and  become  at  once  scattered 
or  solitary  in  consequence  of  the  lengthening  of  the  leaves ;  the 
imbrication  of  the  scales  of  the  cone  is  very  loose ;  the  leaves  of  the 
Larch  are  persistent  and  evergreen  during  winter.  In  the  male 
flowers  of  the  Larch,  as  well  as  the  Cedars  and  Spruces,  each  anther 
is  formed  of  converted  scales  analogous  to  the  indurated  capillary 
scale  of  the  females,  and  therefore  each  catkin  consists  of  a 
number  of  naked  male  flowers  collected  about  a  common  axis. 

The  Larch  of  Europe  attains  a  height  of  from  ninety  to  a 
hundred  feet ;  the  wood  is  of  a  reddish  colour,  its  tissues  closer 
and  considerably  harder  than  that  of  the  Fir-trees,  and  a  very 
pure  turpentine,  which  is  used  in  arts  and  medicine,  oozes  out  from 
incisions  made  in  its  bark. 

The  CuPRESSiN^,  the  type  of  which  the  Cedars  may  be  considered, 
are  distinguished  from  the  Larches  by  their  leaves  being  persistent 
during  several  years  after  the  elongation  of  the  bud,  and  by  the 
scales  of  the  cone  being  more  closely  imbricated.    The  Cedars  of 
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Lebanon  (Plate  lY.)  are  trees  haying  an  aspect  full  of  grandeur, 
spreading  their  vast  horizontal  arms  thirty  or  forty  feet  from  the 
stem,  which  rises  forty  or  fifty  feet  above  the  soil.  Upon  the  back  of 
Mount  Atlas,  in  the  North  of  Africa,  and  in  the  temperate  countries 
of  Asia,  the  Cedar  forms  immense  forests  of  a  most  majestic  and 
imposing  aspect.  There  is  indeed  no  nobler  object  than  the  Cedar. 
"  The  Lebanon,"  say  the  Arabian  poets,  "  bears  winter  on  his  head, 
spring  on  his  shoidders,  and  autumn  in  his  bosom,  while  summer 
sleeps  at  his  feet and  in  confirmation  of  the  truth  of  the  sentiment 
a  few  venerable  Cedars  still  remain ;  they  form  a  beautiful  grove 
on  the  line  of  route  from  Baalbec  to  the  coast.  They  are  large 
and  massy,  rearing  their  heads  to  an  enormous  height,  and 
spreading  their  branches  afar;  but  they  have  a  strangely  wild 
aspect,  travellers  say,  as  if  wrestling  with  some  invisible  person 
bent  on  their  destruction  while  life  is  still  strong  in  them ;  but  they 
are  gradually  disappearing.  In  1575  there  were  foimd  twenty-four 
standing  in  a  circle  ;  in  1630  Fermanil  counted  twenty-two ;  there 
are  now  seven  standing  near  each  other,  and  a  few  more  almost  in 
a  line  with  them. 

"  Standing  in  their  strength  erect, 
Defying  the  battled  storm.** — Soutuet. 

The  other  plants  of  which  wo  have  spoken  belong  to  a  vast 
section  of  the  Pinacea),  designated  under  the  name  of  AbietinetB 
and  Cupre88in€B,  and  presenting  a  great  number  of  essential 
common  characters.  The  trees  of  which  we  have  now  to  speak, 
namely,  the  Thuja  and  the  Juniper,  difier  in  many  respects  from 
the  tribe  of  the  Abietineae.  The  Thujas,  or  Arbor  vitas,  are 
moncBcious  plants ;  their  male  flowers  are  composed  of  a  filiform 
floral  axis,  upon  which  are  inserted  numerous  stamens,  which  may 
be  likened  to  nails  with  which  old-fashioned  doors  are  sometimes 
studded,  supporting  under  their  heads  four  unilocular  one-celled 
anthers.  The  female  flowers  are  disposed  in  catkins,  each  scale  of 
which  bears  two  erect  orthotropal  ovules.  These  soon  become  fleshy 
and  consolidated,  but  when  at  maturity,  they  dry  up,  and  in  doing  so 
detach  themselves  and  separate,  thus  setting  the  pollen  grains  free 
to  escape.  Thujas  are  evergreen  trees  with  flattened  branches 
resulting  from  very  small  imbricated  and  compact  leaves.  In  the 
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Arbor  vitas  the  pistil  and  stamen  are  in  separate  flowers  on  the 
same  tree  ;  the  male  catkins  are  terminal  and  solitary ;  the  pollen  of 
each  flower  is  included  in  four  cases  attached  to  the  inner  face  of 
the  scale  towards  the  base.  They  are  trees  or  shrubs,  natives  of  Asia, 
Africa,  and  America. 

The  Cypress  very  much  resembles  the  Thujas;  they  are  essentially 
distinguished  from  them  by  their  leaves  being  mere  scales,  their  cones 


Fig.  873.— Group  of  Cypreu  Trcea. 


mere  bracts,  by  the  seeds  being  small,  angular,  and  several  to  a 
bract,  and  by  the  number  of  seeds  which  are  pressed  into  the  base 
of  each  scale.  In  the  Cjrpress  {Cupressus  sempervirens)  the 
branches  leave  the  parent  stem  at  a  very  acute  angle,  giving  to  the 
tree  its  very  peculiar  physiognomy. 

The  common  Juniper  (Juniperus  communis)  is  a  native  shrub, 
with  long,  narrow,  sharp-pointed  leaves,  in  verticidates  of  three, 
palutous,  rigid,  and  almost  prickly  edged :  it  is  monoscious.  The 


GYMNOGENOUS  PLANTS. 


331 


scales  of  the  female  catkin,  which  are  not  more  than  six  in  nmnber. 


spherical  berry,  black  or  blue,  containing  ordinarily  three  bony 
seeds  called  botanically  Galbuli.  In  some  countries  in  the  North 
of  Europe  these  fruits  are  subjected  to  fermentation,  and  a  spirit 
is  obtained,  known  under  the  name  of  Gin  or  Hollands,  sometimes 
Geneva,  from  the  French  name  Genevre.  The  Virginian  Juniper, 
also  called  Red  Cedar,  furnishes  a  light  odorous  wood,  with  which 
the  cylinders  are  made  in  which  we  enclose  the  lead  of  our  pencils. 
The  savin,  of  stimulating,  diuretic,  and  uterine  powers,  is  extracted 
from  J.  Sabina. 

The  Taxacf.^,  or  Yews,  are  trees  with  continuous  unarticulated 
branches ;  their  leaves  very  close  together,  entirely  veinless, 
almost  distichous,  linear,  and  sharp  pointed,  of  a  deep  green  colour: 
flowers  dioDcious.  The  male  flowers  are  composed  of  an  elon- 
gated floral  axis,  upon  the  whole  length  of  which  are  inserted  a 
variable  number  of  stamens,  which  may  be  said  to  resemble 
Rtuds  or  nails,  the  connective  being  the  head.  On  the  lower  side 
of  this  connective,  six  or  eight  bilocular  anthers  are  disposed 
circularly  round  the  JilamenL  The  female  flowers  are  solitary 
and  surrounded  with  imbricated  bracts ;  they  consist  of  a  sessile 
ovule  at  the  centre  of  a  highly  developed  disc.  When  arrived 
at  maturity  this  disc  becomes  fleshy,  and  forms  a  little  cupulate 
of  a  lively  red,  which  loosely  envelops  the  seeds.  The  tree  then 
appears  as  if  covered  with  little  cherries.  These  plants  occur  in 
milder  climates  all  over  the  world,  and  in  elevated  situations 
in  the  tropics.  They  are  resinous,  like  Conifers,  and  possess 
excellent  medicinal  qualities.  They  include  Salisburia,  a  tree 
of  great  beauty  and  elegance. 

The  GNETACEiE,  or  Joint  Firs,  are  small  trees  or  sarmentose 
twiggy  shrubs  of  the  temperate  parts  of  Asia,  South  America,  and 
Europe,  with  opposite  leaves  or  clustered  branches,  and  thickened 
separable  articulations.  "  This  little  family,"  says  Blume,  "  con- 
stitutes a  part  of  that  natural  class  of  vegetables  in  which  the 
fertilisation  of  the  ovules  takes  place  immediately,  without  the  aid 
of  style  or  stigma,  through  the  foramen  of  the  ovule  itself.  From 
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the  Pmaceee  and  CicadeacesB  this  order  differs  in  the  greater  per- 
fection of  its  reproductive  organs,  while  the  ovules  are  covered 
with  a  pericarpal  integument,  opening  at  the  summit." 

In  the  Gymnosperms,  which  connect  the  lower  with  higher 
forms  of  organisation,  the  transition  is  very  distinctly  marked. 
In  Cycads  the  stem  is  simple  and  cylindrical,  the  departure  from 
its  terminal  mode  of  development  being  exceptional  and  acci- 
dental, while  the  Conifers  exhibit  a  constant  tendency  to  a  rapid 
evolution  of  leaf-buds  in  every  axil.  An  increasing  value  in  their 
products  is  also  observable.  The  Cycads,  for  instance,  yield  a 
mucilaginous  juice,  mixed  with  starch,  from  which  common 
articles  of  food  are  prepared.  At  the  Cape  of  Good  Hope  the 
fruit  of  the  various  species  of  Encephalartos  are  called  "  Caffire 
bread,"  and  a  kind  of  arrowroot  is  prepared  in  Mexico  fit)m  the 
seeds  of  Dion  edule.  In  Japan  a  sago  is  procured  from  the  cel- 
lular substance  occupying  the  stem  of  Cycas  revohita,  and  also 
from  Cycas  circinalis  in  the  Moluccas.  Other  species  are  also 
utilised  in  the  countries  of  which  they  are  natives.  The  Pines 
and  Fir-trees  are  chiefly  valuable  for  their  timber,  and  the  Yews 
and  their  allies  are  valuable  for  their  resinous  products,  and  also 
for  timber,  which  is  unsurpassed  for  elasticity  and  durability  ;  and 
in  Ajnboyna  the  seeds  of  Gnetum  Gnemon  are  eaten  roasted, 
boiled,  or  fried,  and  the  green  leaves  are  a  favourite  vegetable 
eaten  and  cooked  as  spinach. 

Class  VII. — Exogens. 

The  Dicotyledons  of  Jussieu,  and  the  Exogens  of  more  recent 
botanists,  include  the  more  highly  organised  plants,  which  are 
moreover  endowed  with  proportionate  vitality,  for  "  while  a  cen- 
tury or  two  terminates  the  existence  of  most  endogenous  trees, 
some  existing  Exogens  were  monarchs  of  the  forests  at  the  be- 
ginning of  the  Christian  era."  As  already  explained,  Exogens 
add  their  new  wood  to  the  outside  between  the  bark  and  wood  of 
last  year's  growth. 

The  class  of  Exogens  numbers  over  66,000.  Their  germination 
is  exerkizaly  the  embryo  with  two  or  more  cotyledonous  leaves 
having  a  network  of  veins ;  the  trunk  formed  of  woody  bundles  of 
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fibre,  composed  of  dotted  woody  tubes  alone ;  arranged  round  a 
central  pith,  forming  either  in  eccentric  rings,  or  in  a  homogeneous 
mass,  but  always  having  medullary  plates  radiating  from  the  centre 
to  the  circumference,  which  are  reproduced  on  the  circumference 
of  the  trunk.    Genera,  6,191 ;  species,  66,225. 

All  botanists  are  agreed  that  the  organs  of  reproduction  may  be 
expected  to  ftimish  the  best  characters  for  classification  after  those 
necessary  for  nutrition.  Linn8E3us  was  of  this  opinion,  and  he  made 
them  to  a  considerable  extent  the  basis  of  his  system,  but  he 
mainly  relied  upon  their  number.  The  importance  of  the  stamens 
and  pistil  did  not  escape  the  observation  of  Jussieu,  who  separated 
from  all  other  Exogens  those  having  the  stamens  in  one  flower 
and  the  pistil  in  another,  and  he  called  them  Diclinous.  By  this 
means  he  brought  together  a  collection  of  natural  orders  corre- 
sponding with  the  monoecious  and  dioecious  plants  of  Linnaeus. 
But,  in  carrying  out  his  system,  he  excluded  a  vast  number  of 
truly  diclinous  plants.  Some  of  these  anomalies  have  been  cor- 
rected by  recent  observers,  and  Dr.  Lindley  has  divided  the  whole 
of  the  vast  class  of  Exogens  into  (1)  Diclinous,  (2)  Hypogynous, 
(3)  Perigynous,  and  (4)  Epigynous  Exogens. 

Sub-Class  I.— Dicxiicous  Exogxks. 
Hatiitg  Mali  am d  Fsmau,  without  amy  tkkdkrct  to  Bisexual  Flowxbs. 

Hsring  flowers  forminft  catkinx,  without  or  with  only  one  floral  envelope  ;  \ 
carpels  superior,  embr>-o  small,  little  or  no  albumen  ;  ovary  one-celled,  f      vwrr  r<.. 
oniles.  one  or  two  ascending,  radicle  aacending.  This  includes  tlie  She-  f  ^wn«inace». 
oak  of  Australia.  ) 

Ovary  one- celled,  ovules  one,  pendulous,  radicle  superior,  including  )  TYvvriT  n««ni.^... 
the  Maples,  the  Alder,  Birch,  plane  trees,  Ac.  /  ««ulace«. 

Ovary  two  celled,  with  numerous  winged  seeds,  including  tlie  BRl:<am  ^ 
yielding  trees  with  many-seeded  capsules,  and  the  several  species  of  ^    LXXIX.  Attingiaces. 
liquidambar.  ) 

Ovary  one-celled,  with  numerous  cottony  seeds  growing  at  the  base  of  a  )  «  yvy  ^mUnm^^^m, 
two-valved  capsule,  as  in  Willows  and  Poplars.  •     /  awicaceK. 

Ovary  one-celled,  with  a  sin^e  erect  seed  and  suiwrior  radicle.   The  \ 
fragrant  Galen  of  America,  the  Cape,  and  India  are  aromatic  shniba  or  ^  LXXXI  Mvricacea; 
trees,  utilijMHl  in  varioat  wa)'s  in  tropical  countries.   In  Sweden,  Myrica  i  '    ^  ' 

Gale  is  a  substitute  for  hops.  ) 

Ovary  one-celled,  with  a  single  ascending  ovule,  an  inferior  radicle,  ^ 
and  flimem  Hoiiietimes  binexual.    llie  beautiful  and  fragrant  Oleastro  >  LXXXIT.  Olragnacea. 
grows  extensively  over  the  Northern  Hemisphere,  down  to  the  Equator.  j 

The  Amentales  are  dcclinous  Exogens  with  unisexual  flowers, 
amentaceous  inflorescence,  and  incomplete  calyx.  These  cha- 
racters form  an  obvious  bond  of  union  in  this  important  natural 
group ;  and  a  brief  description  of  the  Betulace-e,  or  Birches,  and 
Salicace-e,  or  Willows,  are  the  most  familiar  examples  we  can 
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oflTer.  They  are  trees  or  shrubs,  with  simple  alternate  leaves 
nearly  orbicular  in  shape,  with  primary  veins  running  nearly 
straight  from  the  midrib  to  the  margin ;  stamens  usually  distinct ; 
ovary  superior  and  two-celled;  fruit  membranous,  indehiscent 
and  one-celled ;  seed  pendulous.  The  Birch-tree,  Betula  alba,  is 
monoocious,  with  alternate  leaves,  ovate  and  peteolate,  accuminato 
and  dentate  or  doubly  dentate,  green  and  glossy  above,  of  a  pale 
glabrous  green  below.  Their  straight  upright  stems,  smooth 
silvery  bark,  long,  round,  slender,  flexible,  and  pendulous  branches, 
render  the  Birch  a  graceful  ornament  in  the  landscape. 

The  Birch  is  in  flower  in  the  month  of  April,  when  the  white 
silvery  bark  produces  the  happiest  effects  contrasted  with  the 
deeper  and  more  sombre  tints  which  the  trunk  of  the  Elms  and 
Oaks  present. 

The  Alder,  Jlnus  fflutinosa,  has  stalked  simple  stipulate  leaves. 
Flowers  in  male  and  female  catkins,  the  male  flowerets  loose  and 
cylindrical,  usually  in  threes  on  the  pedicle  of  the  scale  ;  stamens, 


Mnujt  bearing  two  Bipe  Catkin.  Bract  bearing  three  flowers  Isolated  male  flower, 

female  flowers.  the  Alder. 

Fig.  374. 

three  or  four  inserted  at  the  base  of  the  divisions.  Female  flowerets 
in  dense  ovate  catkins,  two  together  on  roundish  sessile  fleshy  scales, 
with  four  smaller  ones  at  their  base,  each  with  a  small  ovary,  and 
two  one-seeded  cells.  The  glutinous  leaves,  red  sap,  and  wingless 
fruit  distinguish  the  only  British  species  of  Alnus  from  the 
Birches. 

The  Alder  (Plate  VIII.)  inhabits  the  margin  of  rivers,  and 
marshy  places  in  woods ;  its  round  nearly  orbicular  leaves  are  of  a 
sober  green  on  the  upper  surface,  and  a  pale  glabrous  green  beneath, 
but  slightly  glossy  when  young.    This  tree,  like  the  Birch,  is 
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moiKBcious.  In  the  month  of  Fcbniarj',  after  the  leaves  have 
appeared,  the  cylindrical  elongated  catkins  composed  of  male 
flowers  are  left  hanging,  while  the  egg-shaped  catkins  composed 
of  female  flowers  are  erect  and  directed  towards  the  sky. 

In  the  axils  of  each  scale  of  the  male  catkin  may  be  noted  three 
flowers,  one  in  the  centre  and  two  placed  laterally ;  these  three 
flowers  arc  composed  each  of  a  perianthe  of  four  divisions  (Fig. 
374),  and  of  four  stamens  opposite  to  these  divisions,  with  bi- 
locular  anthers  opening  from  Ti-ithout  by  two  longitudinal  slits. 
They  are  surrounded,  independently  of  the  scale  of  the  catkin,  by 
four  secondary  scales,  two  of  which  are  to  the  right  and  two  to  tlio 
left. 

In  the  axil  of  each  scale  of  the  female  catkin,  four  secondary 
scales  and  two  flowers  may  be  observed ;  each  of  these  flowers 
consist  of  a  pistil  only,  the  free  ovarj'  of  which  is  surmounted  by 
a  short  style  divided  into  two  stigmatic  branches.  Tlie  ovary 
presents  two  cells,  in  each  of  which  is  susixMided  an  anatropal 
o\'ule.  The  fructiferous  catkins  are  in  the  fonn  of  a  Pine  cone, 
with  horizontal  persistent  scales,  straightly  juxtaposed  and  rendered 
coherent  by  a  resinous  substance  spreading  itself  out  ultimately  to 
permit  the  fruit  to  escape.  These  fruits  are  compressed,  suiTounded 
on  all  sides  by  a  coriaceous  cork-like  edging.  They  are  luiilocular, 
and  enclose  only  one  seed. 

Tlic  Sam(  V(  i:.k,  a  small  onlcT  of  Anicntales,  consisting  of  the 
Willows  aiifl  I'ojilars,  arc  fncs  or  shrubs  with  alternate  simple 
leaves  with  (l('li([U(vscciit  pn'niarv  vi-iiis,  Ircquently  with  glands  on 
the  edir<'"^,  ami  (h^r  iduous  or  jh  rsi.^lcnt  stipules.  Flowers  amenta- 
ceous, oiK'-ct  llrd  ovarv,  ami  nuim-nHis  cottony  sewls.  Those  downy 
seeds  of  Willows  and  Poj»lars  ^mow  iny;  jit  the  base  of  a  kiithery 
two- val veil  cajjsiilc.  cannol  he  nii.^t.-ikcn. 

Th(»  AVilloNvs  {Sali.r)  mc  \  vv\  niinicrnus  in  sjU'C'Ies,  varyin;^  in 
size  t'niin  tlu»  dwarf  f.S'.  hrrhftrrti),  with  creeping  underground 
stem  and  aNC-f^ndin;^  branches,  t<i  S.AIha,  the  common  Willow,  thirty 
feet  hi^^h  ;  they  consist  of  Willows,  SaHows,  and  Osiers,  generally 
with  round,  slender,  flexible  bi-anchi's,  with  simple  entire  stii)u- 
lato  leavr>,  diiecions  infl(»rescence,  and  male  and  female  flowerets 
in  l(»n;r  cylinflrical  catkins.  The  natural  habitat  <if  the  Willow 
is  on  the  banks  of  sluggish  rivers,  and  in  low  marshy  places ;  the 
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Osier  beds  are  generally  found  where  they  can  be  under  water  the 
greater  part  of  the  year ;  while  the  Sallows,  as  S.  caprea,  rather 
aifcct  dry  woods  and  hedges ;  others,  as  S.  la?iata,  are  beautiful 
mountain  shrubs,  the  fertile  catkins  of  which  are  sometimes  found 
a  span  long  in  Glen  Dole  and  Glen  Callater. 

Willows  abound  in  temperate  regions,  but  decrease  sensibly  in 
number  towards  the  South  of  Europe  and  in  Algeria.  They  serve 
to  consolidate  the  borders  of  water  and  rivers.  The  Willow 
furnishes  means  for  the  basket-maker's  work. 

The  Whit^  Willow  (Fig.  375)  is  the  most  important  of  its 
species,  on  account  of  the  large  dimensions  which  it  acquires :  it  is 
very  productive  in  Osiers  and  Pollards. 

The  Weeping  Willow  {Salix  Babylonica\  of  which  we  have 
already  given  a  representation  at  page  66,  is  particularly  remarkable 
for  the  length,flexibility,  and  graceful  drooping  habit  of  its  branches, 


Fig.  375. -Mule  catkin  of  tlie  Willow.  Fig  S76.— Female  catkin  of  the  Willow. 


which  give  it  an  appearance  of  melancholy  grace.  Its  country  is 
unknown ;  we  only  possess  the  female  specimen. 

The  Salix  reticulata.  Wrinkled  Willow,  is  a  very  small  shrub 
of  from  one  to  two  feet  high,  which  grows  in  the  Alps,  the  Pyrenees, 
and  on  the  Welsh  and  Scottish  mountains. 

The  herbaceous  Willow  is  also  a  very  small  shrub,  with  stem  creep- 
ing under  ground  and  emitting  branches  almost  completely  herba- 
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ceoufl  ;  it  grows  in  the  High  Alps  and  the  Pyrenees,  in  Mount  Dor^ 
in  Auvergne,  and  also  in  the  Grampians.  Willows  are  dioecious ; 
their  flowers  are  in  catkins,  and  solitary,  with  an  axil  to  each  scale 
of  the  catkin.    They  have  no  envelopes.    Figs.  376  and  376 


Fig.  377.~Hale  FlowexB  of  Saliz  alba.  Fig.  878.~Female  Flower  of  Salix  alba. 

represent  the  male  and  female  catkins  of  the  Willow ;  377  and  378 
show  the  isolated  flowers. 

The  Poplars  {Populus)  are  nearly  allied  to  the  Willows,  and  in 
the  flowers  they  are  only  distinguished  from  them  by  the  greater 
number  of  stamens,  which  are  inserted  on  the  internal  face  of  a 
kind  of  cup. 

The  Black  Poplar  {Populus  nigra)  is  among  the  larger  of  these 
trees,  commonly  known  as  the  Swiss  Poplar.  The  White  Poplar 
{Populus  alba),  a  fine  tree  with  ample  cjTne,  is  furnished  with 
leaves  remarkable  for  their  extreme  whiteness  imdemeath,  especially 
upon  the  most  elevated  shoots.  Fig.  379  represents  this  species. 

The  Aspen  (Populus  tremula)  is  the  only  real  forest-tree  of  this 
genus ;  it  is  of  middle  height,  with  leaves  which  are  very  mobile 
in  consequence  of  their  length ;  they  are  compressed  vertically, 
which  leads  to'the  horizontal  tremulous  motion  which  distinguishes 
the  tree  and  procured  its  name. 

The  Pyra^udal  Poplar,  originally  from  the  Caucasus  and 
Persia,  was  imported  into  Italy  and  France  about  the  year  1749 ; 
it  is  remarkable  for  its  erect  branches  which  spring  from  nearly  the 
base  of  the  trunk,  and  altogether  form  a  long,  straight,  pyramidal 
cyme :  only  the  male  plant  of  this  species  is  known. 

Among  the  Ajnentales  the  Casuari^£ac&£  are  for  the  most 
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part  AustniUaii  trees,  or 
ficnibby  buabee  of  little 
value  to  man*  The  Bbtu- 
i^iCE^  are  nativesof  Europe, 
Nortliem  Asia,  and  North 
America,  where  the  bushes 
exist  on  the  Umits  of  et  ernal 
enow ;  they  ore  of  littJo 
Tolue  as  timber.  The  sap 
of  the  common  Birch, 
alba^  is  obtained  in  springs, 
in  North  America,  by  tap- 
ping the  treea;  and  an 
agreeable  sparkling  wine 
is  obtained  from  it  by  fer* 
mentation ;  sugar  is  also 
made  from  nupra^  and  tho 
bark  and  the  leaves  and 
catkins  are  used  by  dyera 
and  tanners. 

The  Altikgiace^  are 
tropical  plants  of  India, 
North  America,  and  the 
Levant,  storax  being  yielded 
by  Bcvcral  species  of  Liquid 
dambar^  and  others  abound- 
ing  with  benzoic  acid*  The 
Salicace^,  as  we  have  seen, 
are  chiefly  valuable  tn  the 
basket  maker,  by  whom  most 
of  the  numerous  species  are 
woven  into  baskets  and  other 
uaeful  and  ornamental  pro- 
ducts. 

The  MviiiCACE-«  are  loafy 
shrubd,  or  small  trees,  hav-  * 
ing   resinous   glands  and 
dots;  natives  of  the  tarn- 
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perate  parts  of  America,  the  Cape  of  Good  Hope,  and  India. 
The  fragrant  GtJes  are  shrabs  or  trees  of  considerable  size.  The 
EuEAGNACKS,  or  Olcasters,  are  trees  or  shrabs  of  the  northern 
hemisphere  down  to  the  equator.  EUecLgnus  hortensis  bears  a 
fruit  about  the  size  of  an  olive,  which  is  brought  to  market  in 
Persia.  The  red  drupes  of  E,  conferta  and  several  others  are 
eatep  in  India.  The  only  species  growing  wild  in  Britain  is 
Hippophae  rhamnoides^  a  spiny  shrub  with  dioecious  flowers,  and 
small,  round,  orange-coloured  acid  berries ;  it  grows  on  the  clifb 
near  the  sea ;  its  fruit  becomes  rather  a  pleasant  preserve  when 
sufficiently  sweetened.  E.  augustifolia  is  one  of  our  most  fragrant 
garden  plants,  filling  the  air  with  its  perfume,  while  the  dull 
yellow  flowers  which  exhale  the  delicious  fragrance  attract  little 
attention. 


Having  scattered  ilowen  with  one-flowering  enTelope.  single  sup^or  ' 

carpels,  and  large  emhryo  lying  in  a  small  Quantity  of  albumen,  with  I 

superior  radicle,  twin  omles,  itraight  alhaminous  embryo,  two-lobed  i 
anthers,  and  vertical  flMorea. 

Radicle  superior,  ovule  erect  and  solitary,  embryo  straight,  albmninoua, 
jiiice  limpid,  stipuln  small  and  flat  in  the  Nettles. 

Radicle  inferior,  embryo  without  albumen,  plumule  many-leaved,  large  | 

Herbaceous,  rough  stemmed,  watery  plants,  with  solitary  suspended 
ovules,  horiked  embryo,  without  albumen,  and  superior  radicle.  Hemp 
and  the  Hop  belong  to  ihe  order. 

Radicle  superior,  ovules  solitanr,  suspended,  embryo  hoolied,  albuminooa, 
juice  milky.   The  Mulberry  and  Fig  belong  to  the  order. 

Trees  or  nhrabs,  abounding  in  milky  juice,  radicle  superior,  laifre 
convolute  stipules,  ovules  solitar}',  erect  or  suspended,  straight  erobr^'o 
without  albumen.  Includes  the  Bread-fruits.  The  Upas  tree  of  Java 
belongs  to  the  family. 

Deciduous  trees  or  shrubs  with  sheathing  stipules,  round  heads  of  oni« 
sexu^  flowers  in  separate  catkins,  limpid  juice,  inferior  ra«Iicle,  albu- 
minous, embryo  long,  no  calyx,  and  minute  plumule.  The  Plaxfs  are 
noble  timber-trees  of  temperate  intertropical  climates,  resembling  the 
Sycamore,  sometimes  called  the  Plane-tree  with  us. 


LXXXm.  Stilaginacea. 

LXXXiV.  Urticacea. 

LXXXV.  CeratophyUft- 
ce«. 

LXXXVL  Cannabin*- 
cejB. 

LXXXVn.  Mocacea. 
LXXXVm.  Artocarpacea 

.   LXXXIX.  Platanace». 


The  XJrticals  difier  from  the  preceding  group  chiefly  in  the 
absence  of  catkins,  and  in  some  cases  the  presence  of  albumen. 
In  the  typical  order  XJrtieaceaD,  containing  the  Nettles,  Figs,  the 
Hop,  the  Mulberry,  the  Hemp,  and  the  celebrated  XJpas  tree, 
the  species  are  widely  difiused  over  every  part  of  the  world, — in 
the  frozen  North,  and  in  the  hottest  tropical  countries.  The 
order,  as  formerly  constituted,  was  nearly  synonymous  with  the 
group,  but  it  is  now  limited  to  a  few  genera  characterised  by 
the  causticity  of  the  limpid  juice  they  yield.  The  stinging  efiects 
of  the  Nettles,  Urtica  dioca  and  U.  ureus,  will  be  familiar  to  most 
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readers ;  but  these  are  not  to  be  compared  for  an  instant  with  some 
of  the  East  Indian  species.  Listen,  for  instance,  to  De  la  Tour's 
description  of  the  eflFects  of  the  sting  of  U.  creniclata.  "  One  of 
the  leaves  "  he  says,  "  slightly  touched  the  first  three  fingers  of 
my  left  hand ;  at  the  time  I  only  perceived  a  slight  pricking,  to 
which  I  paid  no  attention.  This  was  at  seven  in  the  morning.  The 
pain  continued  to  increase.  In  an  hour  it  had  become  intolerable ; 
it  seemed  as  if  some  one  was  rubbing  my  hand  with  a  red-hot  iron. 
Still  there  was  no  remarkable  appearance,  neither  swelling,  nor 
pustule,  nor  inflammation.  The  pain  spread  rapidly  along  the  arm  as 
far  as  the  arm-pit.  I  was  then  seized  with  frequent  sneezings,  and 

with  a  copious  run- 
ning at  the  nose. 
About  noon  I  ex- 
perienced a  painM 
contraction  of  the 
back  of  the  jaws, 
which  made  me  fear 
an  attack  of  tetanus. 
I  went  to  bed, 
hoping  that  repose 
would  alleviate  my 
sufiering ;  but  it 
did  not  abate;  on 
the  contrary,  it  co  n- 
tinued  nearly  the 
whole  of  the  follow- 
ing night:  but  I 
lost  the  contraction 
of  the  jaws  about 

seven   in  the  even- 
Fig.  m-Male  Flower  of  CannabiBstiva.  The  next  day 

the  pain  left  me.  I  continued  to  suffer  for  two  days,  and  the  pain 
returned  when  I  put  my  hand  into  water ;  and  I  did  not  finally  lose 
it  for  nine  days." 

The  CANNABiNACE-as,  represented  by  the  Hemp  (Cannabis  sativa), 
(Figs.  380  and  381),  originally  came  from  Persia,  but  has  since 
become  acclimatised  to  all  parts  of  Europe.  It  is  well  known  that 
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the  free  libre,  one  of  the  elements  of  its  bark,  makes  this  plant 
eminently  precious  to  man. 

The  Hemp  is  a  dioecious  herbaceous  annual,  with  opposed  lower 
leaves.  The  upper  leaves  are  often  alternated  and  deeply  intersected, 
with  from  five  to  seven  acuminate  or  linear  lanceolated  segments, 
strongly  dentated,  rough,  and  of  a  pale  green  colour  imdemeath  ; 
two  lateral  stipules  accompany  them.  The  male  flowers  are  disposed 
in  bunches,  and  are  composed  of  a  calyx  with  five  divisions  and  five 
stamens,  with  bilocular 
anthers  opening  £rom 
within  by  two  longitu- 
dinal clefts,  opposite  to 
them.  The  female 
flowers  are  disposed  in 
axillary  leafy  glome- 
rules,  and  present  a 
calyx  formed  by  two 
divisions  and  a  pistil 
composed  of  an  upper 
ovarium,  surmounted 
by  a  short  style,  with 
very  long  filiform  stig- 
mata. The  unilocular 
ovarium  encloses  a 
single  ovule.  The  fruit 
is  an  Achenium;  the 
seed,  without  albumen, 

encloses      an     embryo  Fig.  SSl.— Female  nower  of  Cannibisaattva. 

folded  upon  itself. 

It  is  from  another  species  of  the  Hemp  (Cannabis  Indica)  that 
the  Indians  make  the  intoxicating  liquor  commonly  known  under 
the  name  of  Haschich.  The  Orientals  make  a  deplorable  abuse 
of  its  intoxicating  powers. 

The  Hop  {Ilumulus  lupulus),  a  perennial  plant,  with  voluble 
stems  and  opposite  lobated  leaves  in  the  shape  of  a  Palm,  belongs 
to  the  same  family  as  the  Hemp.  It  is  found  wild  in  Europe  in 
hedges  and  upon  the  banks  of  rivers.  The  Hop  is  cultivated  in 
England,  Germany,  France,  and  Belgium.   The  female  flowers  are 
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disposed  in  compact  ovoid  ears,  forming  cones  when  at  maturity  by 
the  development  of  their  sepales  and  bracts.  The  fruit  or  achenes 
are  covered  with  a  granulous  powder  of  a  greenish  or  golden  yeUow 
colour ;  they  are  very  odorous,  and  contain  an  active  principle  to 
which  chemists  have  given  the  name  of  Lupulin.  The  cones  of 
t  he  Hop  are  used  in  the  manufetcture  of  beer ;  they  are  tonic,  and 
slightly  narcotic. 

The  MoRACEJE  are  trees  and  shrubs,  sometimes  climbing  plants 
mostly  yielding  a  milky  juice.  The  Fig  (Ficus)  and  the  Mulberry 
(Mortis)  are  natives  of  warm  countries,  where  they  form  vast 
forests,  the  thick  trunks  and  strong  boughs  of  the  Fig  with  its 
large  head  being  conspicuous.  Travellers  speak  of  the  noble 
aspect  of  the  Wild  Fig,  of  their  gigantic  dimensions,  and  the 
thick  delightful  shade  cast  by  their  leafy  heads.  Fraser,  speaking 
of  their  habits  at  Moreton  Bay,  says,  "  I  observed  several  species  of 
Ficus,  upwards  of  one  hundred  and  fifty  feet  high,  enclosing 
immense  Iron-bark  trees,  on  which  the  seeds  of  those  Fig-trees  had 
been  originally  deposited  by  birds.  Here  they  had  vegetated  and 
thrown  out  their  parasitical  and  rapacious  roots,  which  adhering 
close  to  the  bark  of  the  Iron-tree,  had  followed  the  course  of  the 
stem  downwards  to  the  earth,  where,  once  arrived,  their  progress 
and  growth  is  truly  astonishing.  The  roots  increase  rapidly  in 
number,  envelop  the  iron-bark,  and  send  out  at  the  same  time 
such  gigantic  branches,  that  it  is  not  imusual  to  see  the  original 
tree,  at  the  height  of  seventy  or  eighty  feet,  peeping  through  the 
Fig  as  if  were  a  parasite  on  the  real  intruder."  But  the  Pagoda- 
tree  {Fiais  Indicus)  excells  all  others  in  its  magnitude,  one  tree 
being  capable  of  giving  shelter  to  a  regiment  of  cavalry.  This  tree 
is  a  native  of  India  and  the  islands  of  the  Indian  Ocean,  reaching 
its  greatest  perfection  in  the  villages  on  the  skirts  of  the  Circar 
mountains.  The  branches  cover  a  vast  extent  of  groimd,  dropping 
their  roots  here  and  there,  which  as  they  reach  the  ground 
rapidly  increase  in  size  till  they  become  as  large  as  the  parent 
tnmk.  Eoxburgh  says  he  has  seen  such  trees  full  five  hundred 
yards  round  the  circimiference  of  the  branches,  and  a  hundred 
feet  high,  the  principal  trunk  being  twenty-five  feet  up  to  the 
first  branches,  and  eight  or  nine  feet  in  diameter. 

All  the  species  of  Ficus  aboimd  in  a  milky  juice  containing 
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caoutchouc,  the  best  known  quality  of  that  yaluable  product  being 
obtained  firom  F.  elastica.  The  leaves  of  F.  Indica  are  ovate,  heart- 
shaped,  three-ribbed,  and  entire;  when  young,  downy  on  both 
sides,  smooth  when  more  matured,  and  from  five  to  six  inches  long, 
and  three  to  four  broad,  having  a  broad,  smooth,  greasy-looking 
gland  on  the  under  side  of  the  leaf-stalk  at  the  top.  The  figs  grow 
in  pairs  from  the  axils  of  the  leaves ;  they  are  downy,  and  about 
the  size  and  colour  of  a  ripe  cherry  at  maturity. 

F,  elastica^  the  Indian  Caoutchouc  tree,  will  be  known  to  most 
readers ;  it  is  now  common  in  all  the  hothouses  in  the  country, 
and  numbers  of  fine  plants  may  be  seen  in  the  Pahn  House  at 
Kew.  It  has  large  glossy  leaves,  thick,  oval,  and  pointed ;  small 
axillary,  uneatable  fruit  of  the  size  of  an  olive,  and  long  reddish 
terminal  buds  composed  of  rolled-up  stipulsB.  In  its  native  fields 
it  grows  to  the  size  of  the  European  Sycamore,  chiefly  among 
decomposed  rocks  and  vegetable  matter  over  the  declivities  of 
mountains,  growing  with  great  rapidity  as  a  yoimg  tree,  attaining 
the  height  of  five-and-twenty  feet  in  four  years,  and  with  a  trunk  a 
foot  in  diameter.  The  milk  is  extracted  by  making  incisions  through 
the  bark  to  the  wood,  at  the  distance  of  a  foot  from  each  other,  all 
round  the  tree,  and  up  to  the  top.  After  one  course  of  tapping  the 
tree  requires  to  rest  a  fortnight,  when  the  process  may  be  repeated. 
When  the  liquid  is  exposed  to  the  air  it  becomes  a  firm  and  elastic 
substance,  fifty  ounces  of  pure  milky  juice  yielding  about  fifteen 
ounces  of  clean,  washed  caoutchouc.  The  Pippul,  or  Sacred  Fig  of 
India,  F.  reliffiosa,  is  known  by  its  rootless  branches  and  heart-shaped 
foliage,  with  long  attenuated  points.  It  is  common  in  every  part  of 
India,  where  it  is  planted  for  the  sake  of  its  gratefid  shade.  It  is 
held  in  superstitious  veneration  by  the  Hindus,  because,  according 
to  tradition,  Vishnu  was  bom  imder  its  shade.  The  long  pointed 
leaf  has  a  wavy  edge  and  long  slender  and  flat  footstalks,  which 
produces  a  tremidous  motion  in  the  air,  like  that  produced  by  the 
Aspen-tree  {Popultis  tremula).  Silk-worms  seem  to  prefer  this 
leaf  to  the  Mulberry,  and  they  are  used  by  the  natives  of  Arabia 
for  tanning  leather.  The  Sycamore  Fig  {F.  sycamorm)  is  a  large 
tree  which  grows  in  Egypt  roimd  the  villages  near  the  coast,  and 
gives  grateful  shelter  to  the  villagers  imder  its  widely-spreading 
head.    The  leaves  are  broad,  ovate,  and  angidar,  and  the  fruit  is 
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produced  in  clustered  racemes  upon  the  tnmk  and  old  limbs*  The 
figa  are  sweet  and  delicate. 

The  Common  Fig  {Fteus  cariea)  was  originally  foimd  in  The 
eastern  and  western  regions  of  the  Mediterranean*  It  was  intro- 
duced and  has  been  cidtivated  in  Europe  from  the  most  ancient 
times.  They  are  frequently  found  growing  almost  spontaneously 
in  the  South  of  France*  Generally  growing  as  a  shrub,  the  Fig 
can  also  be  found  as  a  tree  of  four  or  fire  feet  in  height.  The 
leaves  vary  in  form  on  the  same  pknt*  They  generally  present 
from  three  to  seven  unequal  and  obtnae  lobes.  The  flowers  are 
unisexuaU  and  placed  upon  the  internal  walls  of  a  common 
receptacle,  pierced  at  the  vertex  with  a  small  orifice,  that  protects 
a  large  number  of  imbricated  bracts*  The  male  flowers  have  a 
calyx  composed  of  three  sepals,  with  three  stamens  opposed  to 
them,  and  bilocular  anthers  that  open  from  within  by  two  longi- 
tudinal clefts.  The  female  flowers  have  a  calyx  formed  of  five 
sepals,  and  a  pistil  composed  of  an  upper  ovarium,  surmounted  by 
a  style,  that  di\ddes  itaeli*  into  two  stigmated  branches*  This 
ovarium  is  unilocular,  and  encloses  only  one  ovule.  The  fruit  of 
the  botanists  (that  generally  known  to  the  world)  is  a  thick,  fleshy, 
and  succulent  receptacle,  that  constitutes  the  Fig,  The  fruit  we 
say,  then,  is  an  achenium ;  and  the  grain  contains  imder  these 
integuments  a  fleshy  albumen,  in  which  is  a  recurving  embrj'o* 

The  Artocarpace.«,  or  Bread-fruit  tribes^  abound  in  the 
warmer  parts  of  the  world,  and  many  of  them  are  natives  of  the 
tropics*  They  bear  so  close  a  resemblance  to  the  Nettle  tribes 
{Vr tica),  ihdX  botanists  find  it  difficult  to  separate  them  by  any 
well-defined  characteristics*  Their  chief  characters  are  a  veiy 
imperfectly-formed  cal^^,  no  corolla,  leaves  with  inconspicuoua 
stipules,  a  rough  foliage,  and  an  acrid  milky  juice  which  often 
contains  caoutchouc ;  the  flowers  are  collected  round  the  head,  and 
the  ovules  suspended  singly  from  the  upper  part  of  the  ovarium. 
Their  milk^  which  is  always  acrid,  acquires  properties  in  Upas 
tree  (Antiaris)  which  render  them  intensely  poisonous  ;  that  sub- 
stance must,  therefore,  be  entirely  absent  before  the  fruit  can  be 
eaten  with  safety.  This  applies  even  to  the  Common  Fig,  which 
in  its  immature  state,  when  milky,  is  acrid  and  unwholesome ;  but 
as  the  milk  disappears^  its  place  is  supplied  by  sugar,  and  the  fruit 


OANNABINAORaB. 


345 


becomes  wholesome  and  delicious.  The  same  is  probably  the  case 
with  all  the  Bread-fruits. 

The  Bread-fruit  would  seem  to  be  an  inverted  Fig.  The  trees 
have  stems  of  considerable  size,  large  rough  leaves,  stipules  like 
the  fig,  monoecious  flowers,  the  stamen-bearing  ones  disposed  in 
long  club-shaped  spikes,  the  pistil-bearing  ones  in  round  heads, 
which  afterwards  become  the  solid  receptacle  round  which  the  fruit 
ripens,  in  contradistinction  to  the  Fig,  in  which  the  receptacle  is 
internal  and  fleshy.  Artocarjms  incisa^  the  Bread  of  the  South- 
Sea  Islands,  is  green,  and  equal  in  size  to  the  larger  melons.  One 
variety  produces  the  fruit  free  from  spines  on  the  surface  or  seeds 
internally ;  others  split  into  deep  lobes,  or  are  covered  all  over 
with  the  sharp-pointed  fleshy  tops  of  the  calyx.  The  nuts  when 
roasted  are  said  to  taste  like  chestnuts ;  but  it  is  principally  for 
the  fleshy  receptacle  that  it  is  valued,  and  this  when  roasted 
becomes  soft,  tender,  and  white,  and  not  unlike  the  crumb  of  bread 
when  eaten  new. 

The  Upas-tree  (Antiaris  toxicaria),  the  half-fabulous  poison 
tree  of  Java,  was  said  to  be  a  large  tree  growing  in  the  midst  of  a 
desert  produced  by  its  own  pestiferous  qualities,  and  causing 
death  to  every  other  plant  and  animal  which  came  under  its 
influence.  To  approach  the  tree  for  the  purpose  of  wounding  its 
stem  and  carrying  off  its  juice,  was  said  to  be  the  task  of  criminals 
condemned  to  death.  There  is  a  measure  of  truth  in  the  fable. 
There  is  the  Upas-tree  in  Java,  and  its  juice,  taken  internally,  is 
speedy  death  to  any  animal ;  and  there  is  a  tract  of  land  where 
neither  plant  nor  animal  can  exist ;  but  the  two  circumstances 
have  no  connection.  The  poisoned  tract  i&  the  crater  of  a  volcano, 
which  emits  carbonic  acid  gas  continiially — a  spot  where  not  even 
the  Upas-tree  can  grow.  The  Upas-tree  is  one  of  the  Artoear- 
pacecBy  which  abounds  in  milky  juice,  and  this  juice,  as  we  have 
said,  is  like  many  of  its  congeners,  a  deadly  poison  when  mingled 
with  the  blood. 

The  Planes  (Platanus)  are  exogenous  trees,  or  shrubs,  with 
palmate  deciduous  leaves,  toothed  and  stipiilate,  unisexual  naked 
flowers,  in  globose  catkins,  the  barren  flowers  with  single  stamens 
mixed  with  scales.  The  fertile  flowers  with  one-celled  ovary, 
thick  and  awl-shaped  style.    The  Oriental  Plane  (P.  orientalis) 
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is  a  tree  of  noble  growth,  in  many  respects  resembling  the 
Sycamore,  with  its  large  palmate  leaves.  Its  wood  is  fine-grained 
and  hard,  and  when  old  it  acquires  dark  veins,  somewhat 
resembling  Walnut-tree.  P.  occidentalis  ranges  from  Mexico  to 
Canada. 

The  Plane-tree  is  one  of  the  largest  trees  of  temperate  regions. 
Pliny  relates  that  in  his  time  there  existed  a  celebrated  Plane-tree 
in  Lycia,  the  hollow  trunk  of  which  formed  a  kind  of  grotto,  mea- 
suring 90  feet  in  circumference.  Its  branching  arms  resembled 
a  little  forest ;  the  branches  composing  it  covered  an  immenise 
space  of  ground.  The  hollow  of  the  trunk  was  carpeted  with 
moss,  which  gave  it  still  more  the  appearance  of  a  natural  grotto. 
Licinius  Mercianus,  the  Soman  governor  of  Lycia,  gave  a  feast 
in  this  grotto  to  eighteen  guests.  Pliny  mentions  another  Plane- 
tree  which  the  Emperor  Caligula  found  in  the  neighbourhood  of 
Yelitria,  the  branches  of  which  were  so  disposed  as  to  form  a 
grotto  of  natural  verdure,  in  which  the  Emperor  dined  with 
fifteen  persons.  Although  the  Emperor  occupied  a  part  of  the 
tree  alone,  the  guests  were  all  quite  at  their  ease,  and  the  staves 
were  able  to  perform  their  offices  with  perfect  convenience. 

AtCaphyas,  in  Arcadia,  eight  hundred  years  after  the  Trojan  War, 
an  old  Plane-tree  was  shown  bearing  the  name  of  Menelaus  carved 
on  its  bark.  It  was  then  said  that  this  prince  planted  it  himself  be- 
fore his  departure  for  the  seat  of  war.  It  is  also  related  of  the  chief 
of  men,  Agamemnon,  that  he  planted  a  Plane-tree  at  Delphos,  whicht 
was  seen  many  centuries  after  the  death  of  the  hero.  These  asser- 
tions are  probably  fabulous ;  but  what  makes  recitals  of  this  kind 
somewhat  credible,  is  the  fact  that,  at  the  present  time.  Plane- 
trees  of  an  age  and  dimensions  quite  extraordinary  still  exist  in  the 
East.  De  Candolle,  in  his  "  Physiologic  V^g^tale,'*  records  the 
statement  of  a  modem  traveller  in  the  East,  to  the  effect,  that  in 
the  valley  of  Bussekdere,  three  leagues  from  Constantinople,  there 
exists  a  Plane-tree  100  feet  in  height,  the  trunk  of  which  was  175 
feet  in  circimiference.  The  trunk  presented  an  excavation  80  feet 
in  circumference.  Its  shadow  extended  over  500  square  feet. 
Plate  X.  is  a  representation  of  the  Plane-tree  of  Bujukdere,  a 
celebrated  tree  all  over  the  East,  although  the  documents  which 
would  determine  its  exact  age  are  wanting. 
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part  Australian  trees,  or 
scrubby   bushes    of  little 
value  to  man.    The  Betu- 
LACEiB  are  nativesof  Europe, 
Northern  Asia,  and  North  ^ 
America,  where  the  bushes 
exist  on  the  limits  of  eternal 
snow;    they  are  of  little 
value  as  timber.    The  sap  ^ 
of  the  common  Birch,  i?.^ 
alia,  is  obtained  in  spring,  ^ 
in  North  America,  by  lap- 
ping the  trees;   and  an 
agreeable    sparkling  wine 
is  obtained  from  it  by  fer- 
mentation: fiugar  is  a]so 
made  from     nigra,  and  the 
bark  and  the   leaves  and 
catkins  are  used  by  dyers 
and  tanners. 

The  AiTiNGTACE.E  are 
tropical  plants  of  India, 
North  America,  and  the 
Levant,  storai  being  yielded 
by  several  species  of  Uqui* 
damhar,  and  others  abound- 
ing  with  benzoic  aoii  The 
Salicaceje,  as  we  have  seen, 
are  chiefly  valuable  to  the 
basket  maker,  by  whom  most 
of  the  numei*ous  species  are 
woven  into  baskets  and  other 
useful  and  ornamental  pro- 
ducts* 

The  Myricace^  are  leafy 
shi-uba,  or  small  trees^  hav- 
ing  resinous  glands  and 
dots;  natives  of  the  tern* 


Fig.  m»Wltii«  Fa^. 
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ThcTJrtical  and  the  Euphorbal  groups,  ranging  from  the  aeventy- 
third  to  the  ninety-fonrth  natural  order  in  Dr.  Lindley'a  aygtem, 
form  the  most  remarkable  tribes  in  the  whole  Tegetable  world.  We 
have  briefly  traced  the  history  of  the  UrticaceeD,  and  their  con- 
geners, which  include  the  Bread-fruit-tree,  the  Hemp-plant,  the 
^lulberry.  Fig,  and  the  Plane-trees ;  the  Euphorbias  include  the 
Crowberries,  and  the  strangely-shaped  Pitcher-plants.  We  haye 
seen  side  by  side  with  these  plants,  so  useful  to  man,  the  caustic 
Stinging  Nettle  of  our  own  climate,  the  deadly  Upas-tree,  and 
many  other  plants  distinguished  by  their  dangerous  properties  at 
some  stage  of  their  existence. 

The  EuFHORBAi^  are  chiefly  distinguishable  from  the  Urtioal 
tribes  by  their  compound  consolidated  pistil,  which  exhibits  a 
more  complex  organisation  than  the  other.  They  are  diclinous 
Exogens,  with  scattered  flowers,  having  two  floral  envelopes,  con- 
solidated carpels,  axial  placenta),  and  large  embryo,  in  many  with 
abundant  albumen,  but  sometimes  without.  The  Euphorbias  num- 
ber no  less  than  two  thousand  species,  three-eighths  of  which  are 
natives  of  intertropical  America,  sometimes  forming  trees,  bushes, 
and  even  weeds ;  occasionally  they  are  deformed,  leafless,  succu- 
lent plants,  resembling  the  Indian  Figs  in  appearance,  but  alto- 
gether different  from  them  in  properties ;  many  of  them  are 
medicinal,  as  Ricintis  communis,  the  Castor  Oil-plant,  and  the 
Crotons. 

A.-*  their  imme  Inrlieates,  they  are  arrid  Exngens.  with  definite  sua- 
IH>n(l''<l  tiviilfs,  aimtniiml,  willi  ifoiittereU  floweni  aiid  leave*,  and  three-  I 

I'lirtMi;;  fruiL   The  unier  contains  a  vant  uuiiitMir  uf  niicries,  boiue  of  them  I      XC.  Enphorbiacm. 
Iii^'liiy  loiMjnous,  uUiers,  like  the  Cudtor  Oii-(daQt,  with  fine  medicinal  ' 
I>rin»»Ttic'». 

Tilt'  SroiMida  are  Euphorbial  Exitfrenii,  with  Tininexnal  amentaceous 
fl.jwiTs,  dt'tinite  anatmital  ovules,  tfuii{«nded,  superior  radicle  coriaeeiMifl 
li  :i%<-.  nnd  inemliraiioiiB  stipuitw  lunuiitg  the  scales  of  the  budii.  They 
urr  nuti\(>it  (if  Induin  furests. 

Thi>  Starwdrts  are  afpiiitic  EuphorbiaLi,  with  definite  saspendM  ana- 
tn>i<al  <iv)>li-.-(.  HuiHrrior  miJicle :  Huwers  unisexual,  axillary,  stjUtary,  aud  >    XCH.  Callitrichacea. 
uiiiuiti'.  (U-!itituie  of  calyx,  and  albuminous.  ) 

Th«-  ('n^wlM-rriei  are  small  at'rid  shnilis  with  heath-like  leaves,  without  ) 
stii'iiiiTi,  uiid  minute  fioweni  in  their  axils ;  they  are  Arctic  plants  slightly  >  XCIIT.  Empetraceae. 

iu.-ii>l.  ) 

Til"  Pit(  hi-r-plonts  are  herltaceous,  or  half  shrubby  i^antii.  the  stem  1 
iM'antii/  Uiih  IviiveM  and  fniit:  their  leaves  aivume  a  must  smgular  develop-       XCIV.  >'epeDthacec 
uu-iit,  ^«ll:ch  givvi  rise  to  huUow  organs— the  pitcher.  ) 

The  I^itcher-plants  {Nepenthes)  are  placed  here  for  the  ex- 
cellent reason  that  no  place  more  suitable  could  be  found 
for  them.    With  certain  insignificant  resembhmces  to  the  tribe, 
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they  possess  other  characteristics  which  are  without  parallel.  The 
dilated  foliaceous  petiole,  with  its  pitcher-shaped  tennination, 
and  its  articulated  lid-like  lamina,  are  among  the  curiosities  of 
the  vegetable  world.  (Fig.  382.) 


Fig.  382.— Pitcher  Plants. 


Nepenthes  phyllamphora.  The  petiole  Yap  leaves  the  stem 
at  A,  and  spreads  into  a  flat  leafy  member,  p ;  it  then  contracts 
into  a  wiry  petiole,  as  a,  which  performs  a  revolution,  and  again 
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expands  into  a  hollow  pitcher-like  organ^  p.  The  lid  of  the 
pitcher  is  the  lamina  of  the  leaf,  which  is  articulated  with 
the  pitcher.  The  pitcher  is  supposed  to  be  formed  by  the  two 
margins  of  a  flattened  petiole,  technically  a  phyllode.  "The 
petiole,"  says  Mr.  Dresser,  "  leaves  the  stem  in  the  form  of  a 
flattened  leaf,  which,  after  expanding  laterally,  again  contracts, 
and  is  continued  in  the  form  of  a  long  tendril-like  organ,  the 
summit  of  which  becomes  hollowed  and  dilated,  and  thus  forms 
the  body  of  the  pitcher  upon  the  extremity  of  which  the  lamina 
appeftrs  as  the  lid  of  the  vegetable  jug." 


Quern  ALs. 

A  sub-division  of  diclinous  Exogens,  which  comprehends  the 
Oak,  the  Beech,  the  Walnut-trees,  and  some  others  of  the  tem- 
perate zone.  Their  unisexual  flowers  are  aments,  or  catkins,  with 
monochlamydous  envelope,  an  inferior  fruit,  with  Almond-shaped 
embryo  without  albumen. 

Includes  our  most  important  fniit-tr««8  and  shrnbs.  Exojgens  with  two  ' 
or  more  cells  in  the  ovary,  pendulous  or  peltate  ovules ;  they  are  readily 
distinguishable  by  their  catkins  and  leaves,  their  ^)etalous  rudimentary 
calyx,  fruit  enclosed  in  a  hiutk  or  cup,  and  nut  containing  one  cell  and  >  XCV.  Corylacew. 
one  or  two  seeds.  The  order  includes  the  Oaks,  the  Hazel,  the  Beech, 
and  the  Chestnuts,  the  Lithocarpus  or  Stone  Oak  of  Java,  among  others 
the  Faffus  yrocera,  said  to  exceed  Araucaria  in  size. 

Oak-like  Exogens,  having  a  one-celled  ovanr  and  one  solitary  erect 
ovule,  are  trees  with  a  watery  orresinous  juice ;  tney  are  chiefly  American,  I 
a  few  Indian,  and  the  common  Walnut.  Juglans,  the  nut  of  Jove,  is  a  y  XCVL  Juglandaoea. 
native  of  Persia.  The  Hickory  (CiTrva)  of  America  produces  an  edible 
fruit  and  valuable  timber.    The  Engemartdias  are  very  numerous.  j 

The  Hazel  {Ccrylm  avellana)  is  a  monoecious  shrub,  of  about 
twelve  feet  high.  It  is  common  in  woods,  thickets  and  copses,  and  is 
often  planted  in  belts  near  hedges,  or  other  fences.  The  branches 
are  erect,  slender,  and  flexible,  with  simple  alternate  leaves, 
doubly  dentated,  sometimes  superficially  lobed,  accompanied  by 
two  caducous  stipides.  The  male  flowers  are  disposed  in  pendent 
catkins  of  from  one  to  three,  disposed  at  the  extremity  of  the 
branches,  or  upon  the  short  lateral  shoots.  These  catkins  begin 
to  turn  green  towards  the  end  of  autumn,  before  the  fall  of  the 
leaf,  and  they  flourish  to  the  end  of  winter,  when  the  development 
of  the  new  leaves  takes  place.  The  male  flowers,  contained  be- 
tween two  little  scales,  have  five  stamens,  with  unilocular  anthers 
opening  from  without.    The  female  flowers  are  composed  of  a 
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calyx,  with  very  small  denticulated  limbs,  and  a  lower  ovarium 
with  two  cells,  each  containing  a  suspended  anatropal  ovule. 
This  ovarium  is  surmoimted  by  two  long  styles  of  a  lively  red. 
At  the  period  of  fructification  the  involucrum  has  undergone  great 
development ;  it  has  become  foliaceous,  a  little  fleshy,  and  slightly 
bell-shaped  at  its  base,  opening  at  the  summit  and  containing  a 
fruit,  or  nut,  which  is  an  achenium,  in  consequence  of  the  abortion 
of  one  of  the  cells,  and  of  the  ovule,  which  it  encloses.  The  seed, 
with  slight  membranous  shell,  contains  an  embryo  destitute  of 
albumen,  under  a  slight  integument :  cotyledonous,  smooth  o;i  the 
surface  of  one  side,  and  convex  on  the  other. 

The  common  Yoke  Elm,  or  Hornbeam  {Carpensis  betultis),  when 
allowed  to  attain  its  natural  dimensions,  is  a  graceM  tree,  rising 
to  the  height  of  twelve  to  thirty  feet,  with  a  slightly  smooth  and 
ashy  grey  bark,  and  somewhat  resembling  the  Beech  in  its  appear- 
ance. The  male  flowers  are  disposed  in  cylindrical  catkins,  the 
imbricated  scales  of  which  directly  protect  from  six  to  twenty 
stamens,  with  short  bifrircated  filaments  and  unilocular  anthers 
barbed  at  the  summit.  The  female  flowers  are  disposed  in  clusters, 
the  exterior  with  caducous  bracts,  of  which  each  bear  two  uni- 
floral  involucrum,  presenting  an  appearance  very  analagous  to  those 
of  the  Hazel-tree.  The  fruit  has  a  foliaceous,  veined,  reticulated 
cupule,  with  three  lobes,  the  middle  one  of  which  is  much  larger 
than  the  other  two.  The  most  important  principle  of  the  wood 
of  the  Yoke  Elm  is  in  its  caloric  power.  It  is  an  excellent  fire- 
wood. It  is  much  used  in  the  fabrication  of  certain  tools,  and  in 
parts  of  machines  which  are  subjected  to  much  friction,  and  where 
great  durabiltiy  is  necessary ;  but  it  is  coarse,  and  in  consequence  of 
the  larger  size  of  its  meduUary  processes  it  is  unfitted  for  cabinet 
work.  The  Hornbeam  is  an  indigenous  British  tree,  very  common 
in  copses,  and  is  frequently  pollarded  by  the  farmer.  When  checked 
and  stunted  in  this  way  it  retains  its  withered  leaves  all  the  winter* 
and  is  usefid  where  winter  shelter  is  required.  The  wood  was 
anciently  used  as  yokes  for  cattle,  hence  its  popular  and  scientific 
name  from  the  Celtic  word  Car,  wood,  and  pinda,  head. 

The  Oaks  {Quercm)  are  monoecious  trees  with  simple  alternate 
leaves,  each  having  two  caducous  stipules.  The  male  flowers  are 
disposed  in  filiform  catkins,  slender,  interrupted,  and  pendent 


QXJEBNALS. 


351 


(Fig.  383).  Each  flower  presents  a  calyx  with  six  or  eight  free 
unequal  divisions,  the  margin  being  bordered  by  long  slender  pro- 


Fig.  m-aCale  Catkin  of  tlie  Oik. 

cesseSy  and  an  equal  number  of  opposed  stamens,  with  bilocular 
anthers,  which  open  from  without  by  two  longitudinal  clefts.  The 


Fig.  aSA^Fcmale  VUmen  ot  tbt  Oak.  Fig.  385.— Fruit  of  the  Oak. 

female  flower  (Fig.  384)  is  composed  of  an  inferior  oVariimi, 
surmounted  by  a  perianth  haying  three  or  six  divisions,  and  with 
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a  short  style,  which  is  divided  in  three  stigmatic  branches,  added 
to  which  it  is  surrounded  by  a  sort  of  little  cup,  or  cupolla, 
formed  by  a  fold  of  the  peduncle,  upon  which  a  large  number  of 
small  imbricated  bracts  are  inserted.  The  ovarium  is  three-celled^ 
each  having  two  anatropal  ovules.  At  maturity,  two  of  these 
three  cells,  with  their  contents,  are  abortive.  The  fruit,  desig- 
nated under  the  name  of  an  Acorn  (Fig.  385),  is  of  an  ovoid  or 
oblong  shape,  imibilicated  at  its  summit  with  a  cartilagnous  and 
shiny  pericarp,  becoming  from  this  shape  imilocular  and  mono- 
spermous.  Under  its  covering  this  seed  presents  an  embryo 
destitute  of  albxmien,  the  cotyledons  of  which  are  convex  on  the 
outside,  and  flat  on  the  inside ;  they  are  also  fleshy  and  farinaceous. 
The  fruit  is  enveloped  at  its  base  by  the  indurated  and  ligneous 
cupulla  of  which  we  have  spoken. 

The  Oaks  belong  almost  exclusively  to  the  northern  hemis- 
phere, where  they  inhabit  the  temperate  regions,  or  the  high 
moimtains  of  equatorial  countries.  The  species  which  they 
include,  unlike  Roses,  are  scarcely  known  in  a  wild  state  in 
the  southern  hemisphere,  their  southern  limits  being  the  islands 
of  the  Indian  Archipelago,  whence  they  spread  westward  along 
the  Himalayan  range  until  they  reach  Europe.  The  Oaks  are 
the  most  majestic  trees  of  our  forests,  with  robust  hardy  trunks, 
and  powerful,  far-spreading  branches.  It  will  be  convenient  to 
divide  them  into  Forest  Oaks,  or  RoburSy  Ilexes,  and  Cluhbed  Oaks* 
The  common  Oak,  Q.  peduncukUay  is  the  true  British  Oak, 
which  is  alone  suitable  for  ship-building  on  account  of  its  dura- 
bility and  hardness ;  but  it  is  probably  more  influenced  by  the 
soil  on  which  it  grows;  and  for  the  Oak,  the  soil  of  Sussex  seems 
to  surpass  any  other ;  the  Sussex  Oak  is  also  recognised  as  the 
best  kind  employed.  This  is  Q.  pedunculatay  which  is  recognised 
by  the  very  short  stalks  of  the  leaves,  while  the  acorns  are  borne 
on  long  stalks. 

The  Sessile-cupped  Oak,  Q,  sessifloray  sometimes  called  the 
English  Oak,  is  found  all  over  England,  but  is  more  abimdant  in 
the  West,  and  constitutes  the  greater  part  of  the  Oak  in  North 
Wales.  It  is  of  more  rapid  growth  than  the  last,  and  attains 
much  larger  dimensions. 

Quercus  sessifloray  represented  in  Plate  XTT.,  is  a  tree  with  a 
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frame  of  variable  size,  with  petiolate,  oblong,  almost  oval,  sinnated 
leaves,  with  a  fructifjring  peduncle  much  shorter  than  the 
petioles;  the  fruit  arrives  at  maturity  the  same  year  with  the 
flowers  which  are  to  produce  their  successors. 

Quercus  Ilex  is  an  Evergreen  Oak,  native  of  the  European  con- 
tinent, of  some  50  to  60  feet  in  height ;  the  leaves  are  shiny 
above,  grey  or  whitish  and  tomentose  on  the  lower  surface ;  the 
fruits  are  sessile,  or  borne  by  the  short,  downy,  or  rather  hairy 
pedimcle,  with  tubulous,  scaly,  cotonous  cupulla.  They  grow  in 
arid  places,  and  are  common  in  the  South  of  France.  The  acorns 
are  sweet  and  eatable.  The  wood  is  very  combustible,  and  much 
used  in  France  as  fuel ;  besides  which,  it  is  largely  employed  in 
naval  construction,  carpenter's  and  cabinet  work. 

The  Cork-tree  {Quercus  suber),  of  which  we  have  already  spoken 
in  the  chapter  on  Bark,  is  closely  allied  to  the  Evergreen  Oaks ;  its 
leaves  are  persistent  till  the  end  of  the  second  and  even  the  third 
year.  It  is,  as  already  stated,  the  corticle,  or  bark,  largely  deve- 
loped, which  produces  the  substance  known  under  the  name  of 
cork.  It  grows  upon  mountains  of  slight  elevation,  a  little  removed 
from  the  basin  of  the  Mediterranean.  Limited  to  some  parts  of  the 
South  of  Franco  and  to  Spain,  the  Cork  Oak  is  the  predominant 
inhabitant  of  the  forests  of  Algeria,  where  it  constitutes  woods  of 
great  extent,  occasionally  mixed,  however,  with  other  denizens  of 
the  forest. 

The  Kermes  Oak  {Quercus  cocci/era)  is  a  tufty  bush,  of  from 
7  to  12  feet  high,  with  small,  oblong,  cordate,  dentate,  thorny, 
persistent  leaves  of  a  smooth  green ;  common  in  dry,  sandy,  and 
8tx)ny  places  in  the  regions  of  the  Mediterranean.  It  is  upon  this 
little  Oak  that  the  cochineal,  a  hemiptcral  insect,  lives,  from 
which  the  beautiful  scarlet  colour  was  obtained  before  the  intro- 
duction and  emplojoncnt  of  the  cochineal  of  the  Cactus  {Coc/nnil- 
lifera  of  Nopal)  into  Europe. 

Club-shaped  Oaks  are  distinguished  by  their  thin  and  deeply 
dentated  leaves,  the  loose,  narrow  scale  of  their  cup,  and  their 
long  deciduous  stipules. 

■  The  QuercuscerriSy  rather  rare,  but  widely  disseminated  in  France, 
is  remarkable  for  the  scales  of  its  cupulla,  which  are  linear,  recurved 
on  the  outside,  and  gyrose  on  their  upjKjr  part.    In  this  species 
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the  ffinale  flowers  remain  stationary  during  one  year  of  their 
filifKurance,  and  do  not  complete  their  evolutions  till  the  autumn 
of  the  second  year. 

Ttie  Hpanish  Oak  (Q.  Ilispanica)  bears  its  branches  erect ;  leaves 
nearly  evergreen,  lanceolate,  and  acute,  and  finely  serrated ;  dark 
grr^!n  on  the  upper  side,  glaucus  green  on  the  under  sar&ce. 
Jiark  thickly  cortical,  and  top  shaped  with  shaggy,  prickly,  spread- 
ing wales.  Tin's  tree  grows  in  Spain  and  Algeria,  and  is  found 
in  MMne  of  our  nurseries  under  several  s}Tionynis. 

Henirh'H  these  species  there  is  the  Austrian  Oak  (Q.  Aiuiritiea) 
found  in  Hungary  and  I^ower  Austria ;  the  prickly  capped  Yalonia 
{Q,  AiyrlopH),  which  grows  in  the  Morea,  valuable  for  its  acorns, 
which  arc  largely  imported  for  tanning  purposes;  and  various 
Oaks,  the  jinxluco  of  the  mountains  intervening  between  India  and 
A  Mill  Minor.  Of  tlic  si)ecies  which  Dr.  Royle  found  in  the 
IlinialayoH,  most  of  them  are  too  tender  for  acclimatisation  with 
UH,  but  SOUK?  (>f  th(^ni  are  beautiful  trees. 

I1ic  Arnori(^an  Oaks  are  nimicrous  in  species,  but  their  timber 
is  by  no  nicunH  of  the  same  value  as  their  European  congeners. 
Th(i  Whitxs  Oak  [Q.  alba)  produces  sweet  acorns  and  excellent 
limber,  some  Hpecimens  in  the  American  forest  attaining  the 
hrighl  of  H(;venty  or  eighty  feet.  The  Chestnut-leaved  Oak 
( prinuH)  is  cultivated  in  all  the  nurseries  and  under  eight  or 
ten  synonyms.  It  is  a  handsome  tree,  with  broad  bright-green 
i'oliago,  but  its  timber  is  light  and  porous.  The  Black  Oak  ( Q. 
tinrtoria)  is  a  native  of  the  Carolinas,  Georgia,  and  Pennsylvania, 
where  it  altains  a  great  size,  with  large  handsome  ovoid  leaves, 
downy  ben(Mitli,  which  become  dull,  red,  or  yellow  in  the  autumn. 
I^Ih^  ( rco  is  more  ui)preciated  for  its  colouring  properties  than  for 
i(M  timber,  latter  being  coarse-grained;  but  its  inner  bark 
nlH)nn(lH  in  a  yellow  dye  of  great  brilliancy,  known  as  Quercitron, 
which  is  much  sought  after.  The  Live  Oak  (Q.  vicens)  is  a 
valuable  timb(T  tree,  which  grows  in  the  Southern  States  of  the 
Union,  growing  on  the  shores  of  the  creeks  and  bays.  It  is  a 
luMivy,  e()mi)act,  fine-grained  wood,  with  coriaceous,  oblong  leaves, 
obt  use  at  t  he  base,  clothed  with  starry  down  beneath ;  acorns 
oblong,  and  said  to  bo  sweet  tasted. 

Many  species  of  Oak  are  found  on  the  high  lands  of  Mexico  and 
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the  adjoining  States,  growing  at  a  height  of  five  or  six  thousand  feet 
above  the  sea.  Some  of  them,  as  the  Iron  Wood  Oak  (Q.  sideraxyla) 
and  the  Large-leaved  Oak  (Q.  mcurcphylla),  trees  either  yielding 
valuable  timber,  or  of  great  beauty.  The  large-leaved  oak  is, 
perhaps,  the  finest  oak  in  the  world ;  its  leaves,  which  are  downy 
beneath,  tapering  at  the  point,  and  heart-shaped  at  the  base, 
being  from  12  and  18  inches  long,  and  broad  in  proportion ;  and 
its  acorns  are  large  as  French  walnuts. 

The  Beech  {Fagus  sylmticd)  is  one  of  our  best  known  and  most 
important  forest-trees.  It  attains  great  dimensions,  sometimes 
rising  to  the  height  of  100  feet  with  us,  and  even  120  feet  in 
more  favoured  climates ;  its  smooth,  strong  stem,  which  becomes 
ashy  grey  by  exposure  to  the  weather,  rises  round  and  straight 
through  its  foliage,  remaining  visible  to  its  first  branch,  so  that  a 
Beech  wood  presents  a  clear  \'ista,  their  thick  leafy  heads  prevent- 
ing brushwood  from  growing  under  them.  It  is  sometimes  free 
from  branches  to  the  height  of  60  feet.  Its  leaves,  petiolate,  ovate 
or  oblong,  are  generally  pointed  or  acuminate,  loosely  dentated, 
waving,  and  coriaceous,  with  prominent  ciliated  veins :  silky  at 
the  edges  ;  they  are  alternate,  and  accompanied  by  two  brownish 
stipules ;  they  are  shining  and  thin,  changing  in  the  autunm  to 
a  brownish  rxisset.  The  flowers,  which  are  imisexular,  appear  at 
the  same  time  as  the  leaves.  The  male  flowers  are  disposed  in  long, 
pendent,  globular  catkins ;  with  long  peduncles ;  and  very  small 
pendent,  caducous  scales.  The  female  flowers  are  enveloped,  to 
the  number  of  two  or  three,  in  a  common  two-lobed  prickly 
involucre,  covered  exteriorly  with  a  number  of  filaments ;  the 
fruit  is  the  Beech-nut.  The  seed  contains  an  embryo  without 
albumen,  the  cotyledons  of  which  are  irregularly  folded  up  inside, 
and  strictly  coherent.  The  oil  obtained  from  this  seed  is  both 
eatable  and  a  good  lamp  oil. 

Among  the  Beeches  many  handsome  varieties,  well  adapted  for 
ornamental  purposes,  from  their  variously  coloured  foliage,  have 
originated.  S,  purpurea,  the  Purple  Beech,  has  the  young  buds 
and  shoots  of  a  rich  rose  colour.  In  the  Copper  Beech  (&  cupred) 
they  are  pale  copper  colour  ;  in  S.  variegatiLS  they  are  white  and  red, 
interspersed  with  streaks  of  red  and  purple.    In  some,  the  leaves 
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are  curled  up.  In  others,  as  S.  pendulata,  the  branches  are  pen- 
dulous, or  weeping. 

The  smooth  thin  bark  of  the  Beech  is  apt  to  develop  the  knobs 
called  embryo-buds,  or  abortive  branches,  which  are  sometimes 
used  by  cabinet  makers.  Its  branches  are  numerouus,  and  its 
foliage  dense  and  shady,  so  that  the  Bird's-nest  Orchis  is  often 
found  under  its  shade,  parasitical  on  its  roots ;  among  which  also, 
but  not  upon  them,  the  common  Morel  flourishes  in  the  Beech 
forests  of  France  and  Germany. 

The  Chestnut  {Castanea  vulgaris)  is  a  tree  of  rapid  vegetation, 
and  endowed  with  great  longevity.  It  attains  a  height  of  20  to 

100  feet,  occasionally  pre- 
senting an  enormous  cir- 
cumference. Its  leaves  are 
large,  petiolate,  oblong, 
acutely  lanceolate,  deeply 
dentate,  coriaceous,  smooth 
and  shining,  with  promi- 
nent secondary  parallel 
nerves,  accompanied  by 
two  caducous  stipules. 

The  flowers  are  uni- 
sexual, and  appear  after 
the  leaves.  The  male 
flowers  are  very  small  cat- 
kins, each  flower  being 
composed  of  five  or  six 
divisions,  with  as  many  or 
more  stamens,  having  bi- 
locular  anthers  opening 
from  without.  The  female 
flowers  are,  to  the  number 
of  five  or  six,  enveloped 
in  a  common  four-lobed 
involucrum  consolidated 
externally  with  numerous 
imequal  linear  bracteoles.  Each  female  flower  consists  of  a  lower 
ovarium,  surmounted  by  a  calycinal  limb,  having  five  to  eight  lobes. 


Fig.  386.~Inflore«cence  bad  of  the  Hone* 
Cheatnut 
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and  an  equal  number  of  styles.  It  encloses  a  like  number  of  cells 
containing  two  anatropal  ovules.  When  arrived  at  maturity, 
which  is  in  the  month  of  September  or  October,  the  involucrum 
is  thick  and  coriaceous,  charged  on  the  outside  with  a  soft  prickly 
fasciculated  envelope,  and  enclosing  from  one  to  five  unilocular 
fruits  by  abortion,  known  under  the  name  of  Chestnuts.  The 
pericarp  is  coriaceous,  fibrous,  and  hairy  on  its  external  surface. 
The  seed  contains  an  embryo  without  albumen,  under  a  mem- 
braneous covering;  the  cotyledons  are  voluminous,  and  plicated 
with  fissures  of  greater  or  less  depth,  and,  as  is  said,  farinaceous. 
The  Chestnut  is  the  principal  produce  obtained  from  this  useM 
tree  ;  this  fruit  forms  the  principal  food  of  the  poor  populations 
of  the  central  flats  of  France,  and  of  the  valleys  of  the  Alps. 

Improved  by  culture,  the  Chestnut-tree  has  given  place  to  the 
variety  called  Marronier  by  the  French  cultivators,  of  which 
several  varieties  are  known.  They  yield  the  large  Chestnuts  which 
sometimes  come  into  our  markets. 

The  native  coimtry  of  the  Chestnut  is  not  very  clearly  ascer- 
tained ;  it  is  probably  Asiatic  however — at  least,  the  common  name 
is  Turkish,  and  is  derived  from  their  custom  of  grinding  up  the 
nuts  and  mixing  it  with  the  food  of  broken-winded  horses,  and 
probably  of  others  also  when  favourites. 

The  famous  Chestnut-tree  of  Mount  Etna,  said  in  Sicily  to  be  the 
"Chestnut  of  a  Hundred  Horses"  {Castagno  de  cento  Cavalli),  is 
reported  to  be  170  feet  in  circumference.  Jean  Houel  gives  the  history 
and  dimensions  of  this  gigantic  tree.  "  We  departed,"  he  says, "  from 
Ace-Reale  in  order  to  visit  the  Chestnut  called  of  '  the  hundred 
horses.'  We  passed  through  Saint  Alfro  and  Piraino,  where  these 
trees  are  common,  and  where  we  found  some  superb  old  chestnuts. 
They  grow  very  well  in  this  part  of  Etna,  and  they  are  cidtivated 
with  great  care.  Night  not  having  yet  come,  we  went  at  once  to  see 
the  famous  Chestnut  which  was  the  object  of  our  journey.  Its  size  is 
so  much  beyond  all  others  that  we  find  it  impossible  to  express  the 
sensation  we  experienced  on  first  seeing  it.  Having  examined  it 
carefully,  I  proceeded  to  sketch  it  from  nature.  I  continued  my 
sketch  the  next  day,  finishing  it  on  the  spot  according  to  my  custom, 
and  I  can  now  say  that  it  is  a  faithful  portrait,  having  demonstrated 
to  my  own  satisfaction  that  the  tree  was  160  feet  in  circumference,  and 
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liavinpr  heard  Its  history  rckted  by  the  savants  of  the  hamlet.  (Plate 
XI.)  This  tree  is  called  the '  Chestnut  of  a  Hundred  Horses'  in  con- 
sequence of  the  vast  extent  of  ground  it  covers.  They  tell  me  that 
Jean  of  Aragon,  while  joumej-ing  from  Spain  to  Naples,  stopped 
in  Sicily  and  visited  Mount  Etna,  accompanied  by  all  the  noblesse  of 
Cutnnia  on  horseback.  A  storm  came  on,  and  the  Queen  and  her 
rortet/e  toiik  shelter  under  this  tree,  whoso  vast  foliage  served  to  pro- 
tect hor  and  all  these  cavaliers  from  the  rain.  It  is  true  that  out  of  the 
hamlot  the  tradition  of  the  Queen's  visit  is  looked  upon  as  &balous ; 
l»ut  however  that  maybe,  the  tree  itself  seems  very  capable  of  doing 
the  office  assigned  to  it. 

"  This  tree  with  its  vaunted  diameter  is  entirely  hollow.  It  is 
siip|x>rtod  chiefly  by  its  bark,  having  lost  its  interior  entirely  by 
age ;  but  is  not  the  less  cro^Tied  with  verdure.  The  people  of  the 
country  have  erected  a  house  here,  with  a  sort  of  furnace  for  drying 
the  chestnuts  and  other  fruits  which  they  wish  to  preserve.  They 
nrv  even  so  indifferent  to  the  j)reservation  of  this  wonderful  natural 
curiosity  that  they  do  not  hesitate  to  cut  off  branches  to  bum  in 
the  furnace. 

"  Si>ine  persons  think  that  this  mass  of  vegetation  is  formed  of 
many  trees  which  have  united  their  trunks ;  but  a  carefid  examina- 
t  ion  disposes  of  this  notion.  They  are  deceived.  All  the  parts  which 
have  been  destroyed  by  time  or  the  hand  of  man  have  evidently 
lielonged  to  a  single  tnmk.  I  have  measured  them  carefully,  and 
found  the  one  trunk  as  I  have  said,  160  feet  in  circumference." 

We  should  be  inclined  to  adopt  the  opinion  here  hinted,  that 
this  monster  tree  was  the  union  of  several,  but  M.  Houel's  sketch 
and  description  seem  conclusive ;  and  his  opinion  is  further  eon- 
iinned  by  the  fact  that  many  chestnuts  in  the  neighbourhood  of 
Mount  Etna  are  12  yards  in  diameter,  while  one  actually  measures 
83  feet. 

Now,  what  age  can  be  assigned  to  the  Mount  Etna  Chesnut  P 
It  is  difficult  to  say.  If  we  are  to  suppose  that  each  year  its  con- 
centric layers  have  only  been  a  line  in  thickness,  this  venerable 
tree  would  be  not  less  than  three  thousand  six  himdred  and  forty 
years  old. 

At  Neuve  Calle,  on  the  Geneva  Lake,  there  exists  another  Chesnut 
of  gigantic  proportions. 


I'tHte  XUI.— Hie  WAluut  ttn^  {/Mgl&tt*}. 
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The  JuGLANDACEJB,  whos6  prevailing  qualities  are  acridity  and 
aroma,  includes  the  common  Walnut  {Juglans  regia).  (Plate  XIII.) 
It  is  a  large  tree,  with  whitish  bark,  more  or  less  fissured 
according  to  its  age.  It  has  a  cylindrical  stem,  rising  to  a 
considerable  height  without  branches ;  the  branches  are  large 
and  spreading,  forming  an  ample  and  rotimd  head.  The  leaves 
are  of  a  dull  greenish  colour.  The  Walnut  is  indigenous  to  the 
Caucasus,  Persia,  and  India.  This  tree  only  prospers  and  is 
abundantly  fruitful  when  it  is  completely  isolated.  The  leaves 
are  alternate,  smooth,  and  coriaceous;  they  are  composed  of 
seven  or  eight  aciitoly  <noid  leaflets,  superficially  sinuate,  and 

are  monoocious.  The  flowers, 
male  and  female,  are  disposed 
in  catkins;  but  in  the  female 
catkins  the  flowers  are  less  nu- 
merous. The  male  catkins  have 
loosely  imbricated  scales,  are 
pendent,  cylindricdl,  very  cadu- 
cous, and  placed  at  the  axil  of  the 
leaves  which  have  fallen  the  pre- 
ceding year.  At  the  axil  of  each 
liCiljb  a  flower  may  be  observed,  composed  of  a 
perianth  with  six  divisions,  and  a  variable 
number  of  stamens  ranging  from  eighteen  to 
thuty*iiX|  the  anthers  of  which  are  two-celled, 
opening  from  without  by  two  longitudinal 
clefts.  The  female  flowers  are  in  clusters  ol' 
drooping  catkins,  of  from  one  to  four,  bom 
on  the  sinnmit  of  a  young  shoot  produced  the 
mism  ypar,  presenting  a  very  short,  scarcely 
(I@&tttfe,  exterior  envelope,  and  an  interior  en- 
veh>pe  with  four  divisions.  A  short  style  rises 
f FomL  tJbte  centre  of  the  flower,  which  soon  divides 
ifartf  mff)  two  stigmatic  scaly  glands,  ha\nngan 
inferior  unilocular  one-celled  ovary,  and  one 
erect  o\Tile.  It  is  subdivided  by  spinous  dissepiments  or  parti- 
tions, starting  from  the  placenta,  into  four  cells  imperfect  at  the 
summit  and  the  base,  and  into  two  others  imperfect  in  all  its 


Fiflr.  387.— Catkin  of  the 
Walnut  (Juglang  regia). 
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remaining  extent.  The  fruit  is  a  drupe ;  the  external  coyering  a 
fleshy  husk  of  one  piece,  separating  into  irregular  segments ;  the 
nut,  a  woody  shell,  is  two-valved ;  of  very  hard  ligneous  fibre, 
furrowed  and  wrinkled.  The  seed — single,  erect,  and  wrinkled  by 
the  furrows  in  the  shell — is  four-lobed  at  the  simimit  and  at  the 
base,  which  thus  separates  by  dissepiments.  The  exterior  en- 
velope is  at  first  whitish,  then  yellowish  green,  more  or  less 
spotted,  and  is  then  remarkable  for  its  astringent  properties ;  at 
the  earlier  stage  it  is  selected  for  pickling.  The  embryo  is  destitute 
of  albumen,  and  erect ;  the  cotyledons  thick,  fleshy,  oily,  bilobed, 
resembling  in  figure  the  convolutions  presented  by  the  partuosities 
of  the  brain  of  a  vertebrated  animal.  It  is  these  cotyledons 
which  form  the  nut. 

The  Walnut-tree  was  known  to  the  Greeks,  and  cultivated  by 
the  Romans,  by  whom  it  was  much  valued  for  its  wood  as  well  as 
for  its  nut.  There  is  no  record  of  its  introduction  into  Britain ;  but 
Grerarde  tells  us  that  ''the  green  and  tender  nuts,  boy  led  in  sugar  and 
eaten  as  suckade,  are  a  most  pleasant  and  delectable  meat,  comfort- 
ing to  the  stomach,  and  expelling  poyson.''  Before  the  introduction 
of  mahogany  and  rose- wood,  walnut  was  in  great  estimation,  and 
within  the  last  few  years  it  has  been  restored  to  its  old  pre-eminence, 
its  favourite  purpose,  however,  being  for  gun-stocks,  for  which  its 
lightness  is  its  qualification.  In  many  parts  of  Spain,  France, 
Italy,  and  Germany,  the  nut  forms  a  great  article  of  food  to  the 
people.  In  all  these  countries  the  Walnut-tree  is  extensively  cidti- 
vated;  the  district  of  the  Bergstrasse,  between  Heidelberg  and 
Darmstadt,  is  almost  entirely  planted  with  them,  and  in  some  places, 
according  to  Evelyn,  in  his  days  "no  young  farmer  is  permitted  to 
marry  a  wife  until  he  brings  proof  that  he  is  father  of  a  stated 
number  of  Walnut-trees."  We  need  not  enlarge  on  the  well- 
known  fruit,  although  we  may  quote  Cowley  on  its  virtues : — 

"  On  barren  scalps  she  makes  fresh  honours  grow. 
Her  timber  is  for  various  uses  good : 
The  carver  she  supplies  with  useful  wood  : 
She  makes  the  painter's  fading  colours  last. 
A  table  she  affords  us,  and  repast ; 
£*en  while  we  feast,  her  oil  our  lamp  supplies^ 
The  rankest  poison  by  her  virtues  dies/' 


MENISPEBMALS. 


361 


The  Common  Walnut  {Juglans  regia)  was  originally  a  native 
of  Persia  and  the  East;  there  are  besides  four  genera  and 
twenty-seven  species,  some  of  them  belonging  to  East  India, 
Persia,  Cashmere,  and  the  West  Indian  Islands,  but  most  of  them 
are  American. 


Garryals. 


Diclinous  Exogens,  with  a  single  floral  envelope;  sometimes 
with  amentaceous  flowers,  carpels  inferior,  a  minute  embryo  in  a 
large  mass  of  albumen.  There  are  only  two  orders  in  this  group, 
three  genera,  and  seven  species. 


Exogenous  shrubs  of  the  Western  Hemisphere,  having  their  flowers  \ 

•rranfred  in  long  pendulous  racemes  or  catkins,  unisexual  flowers,  oi>po-  V  XCVII.  Oanyace*. 

site  leaves,  and  non-stipulate ;  within  concentric  rings  or  dotted  ducts.  ) 

Exogenous  shrubs  of  Japan,  of  which  only  one  i«pecies  is  known,  the  ) 

Helwaufia  ruteiflora  of  Japan,  with  flowers  fasciculated  on  the  midrib,  >  XCVIIi.  llelwingiacMi. 

aud  alternate  stipulated  leaves.  ) 


Menispermaijs. 


Diclinous  Exogens  with  monodichlamydeous  flowers,  disunited 
carpels,  and  embryo  surrounded  with  abundant  albumen,  distin- 
guished externally  by  their  scrambling  habit,  and  unisexual 
flowers,  connecting  them  with  Cucurbitals  in  the  one  direction, 
and  the  Nutmegs  and  Anona;  in  another. 


Aromatic  trees  or  shrufis.  with  apetalons  fl<mmi.  peri^hri^-iiw  ftam^ns,  ^ 
penduiuUK  seeds,  aad  miuuie  emtrf-yo  at  tJie  end  of  a  cupMua  fleshy  aJtM»-  r 


XCIX  M<joimia«.« 


Exogenous  trees  of  Australia  and  Chili,  with  azulary  tUmt-rn  lirnttiTttg  ■ 
short  racemes,  with  larire  ile*:ulinnu  l/riwrta.  tuboiar  ''siyx  divMHI  tmo  ' 
segments  at  th*r  top,  the  aothers  opening  t^y  re^urrfsd  rjjre*,  as  ui  the  ^ 
laurels  and  Bart^erry.  ) 

Tropica]  exofren'^qs  tr»es.  with  axUlary  inflr^resc^we.  t/rminating  in 
racemes  or  panx-:««.  vmaJi  uniseKual  fl//wers,  often  with  ooe  st^xt  vuwl- 
shaped  bract,  ss  ia  O^laxataae. 

Smooth  thioinff  ex/«enoQs  Hhrubs.  with  aJremaie  r*>m;^*>nd  ;^v*«  w*f  b- 
oot  stipules.  nanKai  nriinut'*  embryo  in  aUiif'lanf  Miinnt^^i  With  the 

exi-rfHtjo  '/  hwrarut,  a  Madagasr^  genera,  they  beir^rig  Uf  teuprrsM 
Amenca  and  Asia. 

SrramUirar  ^««r-yms  shntM  of  th^  fndran  InU*  arid  b^itter  parts  <3f 
V'»rrh  Am*mr:M.  w.fij  hry^-w/os  stam^a.  ^r^tu*^  se^sd.  and  miAVe 
aL'tAT&e?*  *rtit'^*m^  Ji  %UmT^iMMA  vArA  miMUt*ii ;  1m.z,  watt^Mm  '  luster*  *4 
\^rTr^.        '*f  tiMiHitit  in  ;«*p  err//ryo  in  tb^  iMse  t4  aJE/vft' 

dsftS  vAyl  aIbuzE»eci.   5tf.i«s  /if  t/«<pva.  Aut^rm^  a»A  the  lf»44«fi  IsJea. 

A  ^-rx^rvw  'irt«!r  of  *^itr*n^^M  •ttr^M*.  wi'h  t/^sifli  flrvj^iie  tMPO^  «b»4 
mnbK'..'Mi^^  h»'x*.  •ri»./»r  ^iPTtM*  ^»es.  mitUiH*MaMk  y^tMH*^  t^ani*A 

kwa>s  »»srT%ai  rv*.;  'mTai'  <(r  *^A)ff/uuAm,  ) 


} 


C.  AntheraspenMae««. 


CI.  MyrtnticMm, 


CU.  Lardixabalacea. 


cm.  :buaD4rw>«. 


CIV.  ]|«b^s|«rai*'>HL 
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The  Menispermals,  while  possessing  many  features  in  common 
present  very  extreme  differences  of  structural  arrangement,  which 
led  Dr.  Lindley  to  adopt  the  following  division  of  the  group. 
I.  Heteroclinem,  having  the  embryo  homotropous ;  cotyledons 
foliaceous.  II.  Ano9perme<B :  sepals  imbricate  or  overlapping ; 
embryo  transverse  ;  cotyledons  accumbent,  curved ;  albumen  abun- 
dant round  the  embryo.  III.  Tiliacorem :  inner  row  of  sepals 
valvate  in  SDstivation ;  embryo  bent  or  curved ;  cotyledons  long, 
narrow,  and  incumbent ;  radicle  short  and  curved.  IV.  LeptogonecR . 
sepals  imbricate  in  ssstivation ;  stamens  distinct  or  imited  in  a  central 
colimm  ;  embryo  bent  or  cxirved ;  cotyledons  long,  slender,  curved 
in  a  form  nearly  annular  ;  albumen  simple  and  small  in  quantity. 
V.  Platygonece :  embryo  curved ;  cotyledons  elongated,  flat,  incum- 
bent, curved  in  a  horse-shoe  form,  enclosed  in  albumen,  small  in 
quantity.  VI.  Pacht/ffO/iea :  inner  row  of  sepals  often  imbricate, 
sometimes  valvate  in  aDstivation ;  embryo  without  albumen  ;  cotyle- 
dons large,  thick,  fleshy,  incumbent,  curved  hemicyclically ;  radicle 
small.  The  plants  of  this  order  are  common  within  the  tropics  in 
Asia  and  America;  climbing  among  the  forest  trees  to  a  great  height, 
and  remarkably  tenacious  of  life — ^broken  branches  throwing  out 
slender  thread-like  shoots,  which  rapidly  establish  a  connection  with 
the  soil.    Forty- four  genera,  and  three  hundred  and  two  species, 

CUCURBITALS. 

Diclinous  Exogens,  with  monodichlamydous  flowers,  inferior 
ovary,  placenta  more  or  less  parietal,  embryo  without  any  trace  of 
albumen. 

The  Oucumben  are  a  natural  order  of  climbing  or  trafling  plants,  with 
unisexual  monopetaloui»  flowers,  (jarietal  placents,  and  pulpy  fruit,  climbing 
by  means  of  tendrils  formed  of  abortive  shoots,  stipules  succulent, 
palmate  ribbed  leaves ;  they  are  natives  of  hot  countries,  chiefly  within 
the  tropics  of  both  hemispheres. 

Herbaceous  branching  exogenous  plants  or  trees  of  considerable  sir.e, 
with  apetalous  flowers,  parietal  placentae,  and  dry  fruit.  The  few  species 
which  constitute  the  order  are  natives  of  North  America,  Siberia,  Northern 
India,  the  Indian  Archipelsgo,  and  South-east  Europe. 

Herbaceous  exogens,  or  under  shrubs,  leaves  alternate,  toothed,  oblique 
at  the  base :  stipules  lai^e,  scarious ;  flowers  unisexual  in  cvmes.    Home  , 
of  the  species  resemble  the  CucurbiteiB  in  their  climbing  habits,  having  V   CVII.  Bigoniaceo. 
been  observed  scrambling  up  trees  and  shrubs  to  the  hei^  of  90 
feet  ) 

The  Cucurbitals,  either  climbing  by  means  of  tendrils,  or  trailing 
plants  with  unisexual  flowers,  have  scabrous  stems  and  leaves,  a 


CV.  CucoEijitacett. 


^    CVI.  Datiscacen. 
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lobed  foliage,  pulpy  fruit  with  parietal  placentsB.  The  group  compre- 
hends  the  Melon,  Cucumber,  Colocynth,  Bryony,  and  other  genera, 
of  which  Dr.  Royle  remarks  that  "they  afford  large  and  juicy 
fruit  in  the  midst  of  the  Indian  desert  and  on  the  sandy  islands 
of  Indian  rivers ;  nor  does  excessive  moisture  appear  to  be  injurious, 
as  the  majority  of  them  are  cidtivated  in  the  rainy  season,  and  even 
on  the  bed  of  weeds  floating  on  the  Cashmere  lakes."  Two 
principles  pervade  them;  the  one  saccharmgand  nutritious,  the  other 
bitter,  acrid,  and  purgative.  Tn  the  Melon,  the  Gourd,  and  their 
allies,  the  first  exist  almost  exclusively;  but  even  here  accompanied  in 
some  degree  by  a  laxative  principle.  In  the  Colocynth,  Bottle 
Gourd,  and  in  some  of  the  Luffa  and  Bryony,  the  bitter  principle  is 
strongly  concentrated. 

The  native  country  of  the  Melon  is  doubtful,  although  LinnsBus 
places  it  in  Tartary.  To  the  Cucumber  the  same  nativity  is  ascribed, 
but  in  each  case  without  corroborative  authority.  The  Colocynth 
Gourd,  yielding  the  well-known  medicine,  grows  wild  in  Egypt  and 
the  coimtries  of  the  Grecian  Archipelago.  The  Water  Melon,  Ciicu- 
mis  citrullus,  is  extensively  cultivated  all  over  Indian  and  tropical 
countries  of  Africa  and  America. 

The  CucuRBiTACE^  embracing  the  Cucumber,  Melon,  and  some 
kinds  of  Gourd,  are  species  of  the  Cticumis.  Their  forms  vary 
considerably.  Their  culture  appears  to  be  as  ancient  in  Asia  as  that 
of  the  most  ancient  of  vegetables.  Their  characteristics  are  :  the 
flowers  monoecious,  the  male  flowers  solitary,  growing  at  the  axils 
of  the  leaves,  or  more  often  fasciculated  by  the  contraction  of  the 
conmion  peduncle,  the  calyx  cylindrical,  hollow,  and  campanu- 
lat^,  with  five  toothed  and  five  ovoid  acute  and  spreading  petals. 
There  are  three  free  stamens,  two  being  entire,  binocular,  the  other 
imilocular,with  anther-celled  flexuoils,  a  prolonged  connective  above 
the  anthers,  having  a  soft  oblong  superficial  gland,  simple  in  the  one 
stamen,  unilocular  or  bifid  in  the  others.  The  female  flowers  are 
solitary,  and  composed  of  a  fine  dentate  calyx,  a  corolla  analogous 
to  that  of  the  flower  stamens,  with  an  inferior  three-celled 
ovary,  surmounted  by  a  short  style  with  three  thick  stigmata. 
The  ovarium  was  originally  unilocular,  with  three  parietal  pla- 
centsD,  charged  each  with  two  series  of  ovules,  which  are  advanced 
towards  the  centre  of  the  cavity,  where  they  are  reunited,  and 
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where  they  soon  become  fleshy.  The  fruit  is  a  smooth  or  warted 
fleshy  berry.  The  seeds  are  oval,  more  or  less  compressed^  and 
containing  a  straight  embryo  destitute  of  albumen. 

The  Cucumis  are  herbs  with  simple  alternate  leaves,  each  having 
a  lateral  tendril.  The  Melon  is  an  annual  Cucumis,  cordate  at  the 
base,  sometimes  reniform,  sometimes  three,  five,  or  seven  lobed, 
with  a  roimded  sinus.  Its  fruit,  which  varies  very  much  in  shape, 
generally  encloses  a  sweet  fleshy  substance,  and  many  are  without 
prickles.  It  is  principally  upon  the  modifications  of  the  fruit 
that  the  classification  of  the  Melons  into  several  tribes  has  been 
adopted.  They  are  again  sub-divided  into  secondary  groups,  of 
which  we  will  give  a  rapid  glance. 

The  Cantaloupe  Melons  form  a  group  rather  characteristic.  In 
the  principal  varieties,  the  fruit  is  of  large  dimensions,  varying 
in  shape  from  that  of  a  very  depressed  sphere  to  an  ovoid  oblong, 
more  or  less  prominent,  with  smooth  or  warty  skin.  The  flesh  of 
the  Melon,  properly  speaking,  is  thick,  of  a  reddish  orange  colour, 
delicate,  melting,  and  succulent.  All  these  Melons  turn  yellow 
when  ripening,  and  then  exhale  an  agreeable  odour. 

Another  group  is  that  of  the  Kibbed  Melon,  which  comprises  the 
Market  Melon,  and  some  others  cultivated  largely  in  the  gardens 
round  London  and  Paris. 

The  Sugary  Melons  are  ranked  in  the  third  class.  Their  flesh 
is  white  or  greenish,  with  a  sweeter  and  more  penetrating  perfimie 
than  the  Cantaloupes ;  they  are  also  delicate,  melting,  and  sugary. 
The  Winter  Melons  form  a  fourth  group,  of  which  the  finest 
European  representative  is  the  Winter  Melon  of  Provence,  or 
Cavailon  Melon.  The  skin  of  this  variety  is  thin,  and  its  flesh 
very  thick  and  firm,  and  of  a  white,  pale,  yellowish-green  colour ; 
according  to  the  variety,  without  perfimie,  but  melting  and  very 
sweet.  It  is  highly  esteemed  in  the  South  of  France  and  Europe, 
where  it  is  cultivated  on  a  large  scale.  This  excellent  fruit 
absolutely  encumbers  the  markets  of  the  South  of  France  during 
a  great  part  of  the  summer  and  autimm.  It  is  also  being  intro- 
duced into  Paris.  But  we  must  pause  in  our  eniuneration  of  these 
alimentary  fruits,  or  we  should  pass  the  limits  of  this  work. 

Another  species  of  the  Cucumis  tribe  is  the  tribe  of  Cucimibers 
{Cucumis  sativa)y  the  young  fruits  of  which,  preserved  in  vinegar, 
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appear  on  our  tables  as  a  condiment,  under  the  name  of  Gherkins ; 
and  the  Cucumber,  as  it  is  now  produced  in  gentlemen's  gardens, 
as  well  as  in  our  market  gardens,  is  a  triumph  of  art  over  nature. 
Many  other  species  of  the  family  of  the  Cucurbitacea  are  worthy 


Fig.  888.  •Male  and  Female  Flowers  of  the  Melon. 


of  an  attentive  examination.  Among  these  we  may  mention  the 
great  American  Gourd  (C.  maxima),  the  Pumpkin  (C  melopepo), 
the  Gourd  of  St.  John  (C.  pepo). 

The  genus  CitruUvs  furnishes  us  with  the  Water  Melon,  a 
large,  globular,  smooth,  green  fruit,  with  a  sweet  and  acid  flavour, 
and  a  very  refreshing  odour.  The  Cucumis  coloq/ntkis,  whose 
globular,  glabrous,  yellow  fruit,  with  thin  rind  and  very  bitter 
flesh,  is  at  once  a  purgative  and  a  vomit.  The  Bryonia  dioica^  one 
species  of  which,  commonly  known  under  the  name,  decorates  our 
hedges  with  its  charming  little  round,  red,  sometimes  yellow, 
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berries.  It  is  a  perennia!,  with  large  succulent  roots,  from  which 
springs  a  slender,  pale  green,  hairy  stem,  which  climbs  among 
bushes  by  means  of  its  tendrils,  after  the  manner  of  the  Cucumbers. 
The  leaves  are  palmate  and  rough  on  both  sides,  with  callous  points. 
The  stamens  and  pistils  are  on  different  plants,  the  stamen-flowers 
being  largest,  with  bluish  pale-green  veins.  The  pistiliferous 
flowers  are  succeeded  by  the  berries. 

Papayals. 

Diclinous  exogens,  with  dichlamydeous  flowers,  superior  carpels, 
consolidated  placentae,  parietal  embryo,  surrounded  by  abundant 
albimien.    £Ieven  genera ;  twenty-nine  species. 

Exocenous  tree*  and  ahrabs,  with  monopetalouB  flowers  withont  scales,  \ 
with  alternate  lobed  leaves,  and  long  taper  petioles ;  flowers  unisexnal  ( 
in  axiUarr  racemes,  sometimes  solitary,  with  free  ovaiy,  Ave  parietal  C 
placent»,*albuminotis  seeds.  ) 

Exogenous  trees,  haring  alternate  leaves,  stalked,  entire,  someinliat  J 
lobed,  polypetaloos  onisexual  axillary  flowers,  solitary,  in  bandies,  or  > 
in  few  flowering  racemes.  ) 

The  Papaw-tree  {Carica  Papaya)  has  the  singular  property, 
according  to  Dr.  Hooker,  of  rendering  the  toughest  animal  sub- 
stances tender ;  newly-killed  meat,  suspended  among  its  branches, 
becomes  tender  in  a  wonderfully  short  time.  Old  hogs  and  poultry 
soon  fat£en  when  fed  upon  its  leaves ;  the  leaves  are  also  used  by 
the  negroes  as  a  substitute  for  soap.  Some  of  the  Cggya  are 
d^^iy  poisons. 

The  Pangiace^  are  mostly  natives  of  the  hotter  parts  of  India. 
All  are  poisonous  plants,  but  contain  valuable  medicinal  pro- 
perties. 


CVHL  PapayaceK. 
GIX.  Pangiaces. 
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Hypogynous  Exogens. 

The  insertion  of  the  stamens  below  the  ovary  in  plants  has  been 
considered  of  systematic  importance  by  many  French  botanists, 
which  has  led  Dr.  Lindley  to  establish  this  Sub-Class.  They  are 
distinguished  by  the  total  absence  of  floral  envelopes,  and  among 
them  the  presence  of  petals  seems  to  be  of  little  moment.  Flowers 
bisexual,  unisexual,  separate  or  on  the  same  plant;  stamens 
entirely  free  from  the  calyx  or  corolla. 


ViOLALS. 


Hypogjmous  exogens,  with  monodichlamydeous  flowers,  parietal 
or  sutural  placentsB ;  embryo  straight,  with  little  or  no  albumen. 


Shrnbe  or  small  trees,  with  alternate  simple  leaves  or  short  stalks,  non* 
Ktipalate,  fredaently  entire,  leathery,  and  marked  with  transparent 
dots ;  scattere<l  apetalous  or  polypetaloas  flowers;  hypofzynoiu  petals  and 
stamens ;  twice  as  many,  or  some  multiple  of  the  stamens.  Almost  all  the 
order  are  natives  of  the  hotter  parts  of  the  Kast  and  West  Indieii  and 
Africa,  two  or  three  of  the  Cape,  and  two  of  New  Zealand.  They  are 
generally  useful  plants,  yielding  wholesome  fruits,  and  some  are,  as  the 
aeeia  of  Beza  Orellana,  which  yields  amatto  dye,  useful  to  coimnerce. 

Oxogens,  consisting  of  small  trees  or  shrabe,  witli  apetalous  polygamous 
flowers,  disposed  in  clustered  axillary  catkins  and  unilateral  stamens; 
corolla  wanting,  its  peculiar  character  being  the  presence  of  a  distinct 
perianth. 

Trees  or  phmbby  exogens,  with  scattered  apetalous  and  tubular  flowers, 
perigynous  stamens  with  round  and  linear  transparent  duts  on  the 
leaves.  Petals  are  unknown  in  the  order :  but  Do  CandoUe  considered  a 
petaloid  layer  which  covers  the  inner  surface  of  the  sepals  as  analogous 
to  a  corolla.  Many  of  them  are  possessed  of  medicinal  properties. 

Herbaceous  or  shrubby  exogens,  with  polypetalous  or  apetalous  coro- 
neted  fl«)wers,  perigynous  imbricated  petals,  stamens  inserted  in  the  stock 
of  the  ovarv,  sunple  terminal  styles,  arillated  seed— that  is,  the  seed  is 
enveloped  in  a  cellular  aftergrowth,  which  covers  the  foramen ;  leaves 
alternate,  with  foliaceous  stipules. 

Nothing  struck  the  companions  of  Columbus  with  more  surprise  than 
the  singularly  beautiful  Passion-flower,  as  thev  named  the  plant  when 
they  first  saw  it  in  the  South  American  woods,  climbing  from  tree  to 
tree  in  all  the  splendour  of  its  cruciform  flower. 

Herbaceous  or  half  shrubby  exogens,  with  polypetalous  coroneted 
flowers,  axillary  or  terminal  and  solitary  blue  or  yellow,  alternate  non- 
stipulate  leaves,  lobed  stamens  inserted  m  the  stalk  of  the  ovary,  simple 
domal  styles,  seeds  without  ariL  They  are  all  natives  of  Chili  and  Pern, 
and  little  known.  j 

Exogenous  trees,  with  two  three-pinnate  leaves,  a  manv-leafed  calyx, 
perigynous  petals  and  stamens:  anthers  simple,  one-celled,  with  a  thick 
convex  connective  fruit ;  a  po(Uike  cwpsule ;  seeds  numerous ;  embryo 
amygdaloid,  without  albumen :  cotyledons  fleahy.  The  speciee  known 
are  natives  of  the  East  Indiei  and  AzaUa. 


ex.  Faltiace«. 


CXI.  Lacestemace«. 


CXII.  SamydacesB. 


CXin.  PaMifloracett. 


CXTV.  Malesherbiacett. 


OXV.  Moringaces. 
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Hertwceoof  plants  and  dmiMiy  txtifceM,  with  polypetaloni  flowers, 
a  many-leaveil  calyx,  h>'pofnmous  petaU.  perfect  stamena,  anthera  crested 
and  turned  inwanb,  consolidated  fruit  and  albuminous  seeds.  The  order 
is  divided  into  (I.)  ViolEjC,  which  are  chiefly  Siberian  and  American 
plants,  and  a  few  to  tropical  Asia.  The  tropical  species  are  chiHly 
shrubs,  the  northern  Violets  being  all  herbaceous,  or  nearlv  so.  (II.) 
AlsodB/C,  chiefly  South  American  and  African,  while  Pentaioba  belongs 
to  the  Malayan  Flora. 

Undershnibs  and  herbaceous  exogens,  with  polypetaloos  flowers,  ses- 
sile in  the  divisions  of  the  branches,  and  terminal  in  leaves,  usually 
pink,  a  tubular  furrowed  cal}^^,  petals  hypugyn^'U'*  unguiculate,  or  taper- 
ing at  the  base.  They  are  found  in  the  Sooth  of  Europe,  at  the  Cape, 
Sooth  America,  and  Australia. 

Exogenous  shrubs  or  herhs,  with  rod-like  branches,  pdypetaloos  flowers 
in  dose  spikes  or  racemes,  a  many-leaved  calyx,  h>'pogTnous  petals 
inserted  at  the  base  of  the  calyx,  distinct  styles,  consolidated  fhiit,  seeds 
ascending,  comoee,  without  albumen.  The  greater  number  of  species 
are  found  on  the  shores  of  the  Mediterranean ;  they  possess  some 
remarkable  chemical  properties.  A  pure  mucilaginous  sugar  is  pro- 
duced by  exudation  from  the  branches  of  Tamarix  Gallica  by  a  species 
of  coccus,  which  is  supposed  to  be  the  manna  of  Scripture. 

Exo^nous  herbs  or  smooth  shrubs,  with  polypetaloos  flowers,  generally 
borne  m  terminal  panicles  or  racemes,  on  slender  thread-like  stalks,  a 
manv- leaved  calyx,  hypogyuous  petals,  stamens  partly  sterile  and 
petaurid,  anthers  turning  outwards  opposite  the  petals,  naked,  a  con- 
solidated fruit  and  albuminous  seed.  The  species  are  natives  of  Brazil. 
Peru,  and  the  West  Indies,  but  little  is  known  of  their  properties. 

Succulent  exogenous  herbs  and  shrubs,  with  polypetaloos  and  monopeta- 
loos  flowers,  uisuiilly  seMile  in  cymes, often  arrsnged  on  one  side  only  along 
the  divisions  of  the  cvme,  leaves  entire  or  pinniUifled.  non-stipulate,  calyx 
maay-leaved,  petals  hypogynous,  fruit  in  foliculee  opening  at  the  suture. 

Some  (lingular  examples  of  stnirtursl  variations  are  reUted  of  the 
Houselceks.  In  Semfter  rimm  Adolphe  Brongniart  found  little  bundles 
of  annular  and  spiral  veMels  immediately  round  the  pith,  and  out- 
side of  them  f uniform  wuody  flbres.  with  Ave  foiu*- sided  dots,  arranged 
in  radiating  rows  and  intuming  lines,  with  parcels  of  annuUur  and  reticu- 
lated vessebs.  In  Cratsula  pertuUtcncete  he  found  no  woody  zone  at  all ;  the 
hard  tissue  which  is  found  in  regular  concentric  circles  of  dotted  woody 
flbre  in  other  species  is  here  entirely  wanting.  Schleiden  found  in  an  ola 
stem  of  (k-heveria  an  entire  uniform  mass  of  wood,  formed  of  paren- 
chyma witliout  ve8e«'ls,  with  vertical  c<xds  of  three-sided  parenchyma,  in 
the  midst  of  which  ran  spiral  vessels,  most  of  which  might  still  be  un- 
rolled. Of  this  large  order,  133  belong  to  the  of  OiooA  Hope,  four 
to  South  America  beyond  the  tropics,  and  the  others  to  Mexico,  the 
West  Indies,  the  Canaries,  China,  Japan,  and  Europe. 

HertMceous  exogens,  with  polypetaloos  axillary  flowers,  perigynoos  con- 
torted yellowish,  rarely  blue,  petals,  inferior  calyx,  often  coloured,  forked 
styles,  and  nonstipnUte  leaves.  They  are  natives  of  the  West  Indies 
and  South  America. 


CXVL  Crolace*. 


OXm.  Fnnkeniaoev. 


CXym.  Tamaricacea. 


CXIZ.  Saavagttsioaoe*. 


CXX.  Craasolacea. 


CXXI.  Tomeracess. 


This  important  group  of  Orders,  with  three  exceptions,  form, 
as  Dr.  Lindley  informs  us,  a  perfectly  natural  group,  the  exceptions 
being  the  Aforin^aceae,  the  Tamaricaceaf  and  the  Sauvoffesicacea. 
The  Fla^ourtiacea  are  small  trees  or  shrubs,  natives  of  the  hottest 
parts  of  the  East  and  West  Indies,  and  Africa.  The  Lacestemacea 
grow  in  low  places  in  equinoctial  America.  The  Lamydaceas  are 
all  tropical,  and  chiefly  American.  "The  Passi^acea,"  says 
Dr.  Lindley,  "  are  the  pride  of  South  America  and  the  West 
Indies,  where  the  woods  are  filled  with  their  species,  which  climb 
from  tree  to  tree,  bearing  at  one  time  flowers  of  striking  beauty, 
and  of  so  singular  an  appearance,  that  the  zealous  Catholics  who 
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first  discovered  them,  adapted  to  these  inhabitants  of  tlie  American 
wilderness  their  own  Christian  traditions,  at  other  times,  fipuit, 
tempting  to  the  eye  and  refreshing  to  the  palate/' 

The  name  is  derived  from  a  fancied  resemblance  to  the  cross, 
the  emblem  of  our  Saviour's  crucifixion.  In  the  five  anthers,  the 
Spanish  monks  saw  His  wounds ;  in  the  triple  style  the  three  nails 
by  which  He  was  fixed  to  the  cross  ;  and  in  the  column  on  which 
the  ovary  is  raised,  the  pillar  to  which  He  was  bound ;  while  a  num- 
ber of  filaments  which  spread  from  the  cap  within  the  fiower  were 
finally  likened  to  the  crown  of  thorns.  In  reality,  the  flower 
consists  of  a  calyx  and  corolla,  each  of  five  divisions,  consolidated 
into  a  cup,  from  within  the  rim  of  which  spreads  several  rows  of 
filamentous  processes,  regarded  by  some  as  barren  stamens.  From 
the  sides  of  the  cup,  and  within  these,  there  proceeds  one  or  more 
raised  rings,  notched  or  imdivided,  and  in  various  degrees  of 
development,  and  of  the  same  nature  as  the  filamental  processes. 
In  the  centre  of  the  fiower  stands  a  column,  to  the  sides  of  which 
the  five  stamens  are  united,  but  spreading  freely  beyond  its  apeX; 
and  bearing  five  oblong  horizontal  anthers.  The  axis  of  the 
columns  bears  the  ovary,  a  one-celled  vase,  with  three  parietal  poly- 
spermous  placentaD,  having  three  club-shaped  styles  at  its  vertex. 
The  plant  produces  a  gourd-like  fruit,  containing  many  seeds, 
each  having  its  own  fleshy  aril,  usually  enveloped  in  a  sub-acid 
mucilage. 

The  medicinal  properties  of  Pdssijlora  are  considerable.  The 
soothing  influence  of  P.  contrayerva  is  well  known  to  those  having 
the  care  of  children,  and  almost  all  the  species  have  properties  of 
a  useful  character. 

The  Malesherhiacm  are  half-hardy  herbaceous  plants  of  Chili 
and  Peru,  of  little  known  interest. 

The  MoringacetB  are  a  small  group  of  trees  of  the  East  Indies 
and  Arabia,  which  De  CandoUe  placed  with  the  Legumindcece^ 
erroneously,  as  Dr.  Lindley  thinks. 

The  V101.ACE.B,  of  which  group  the  Violet  (Fig.  389),  is  a  type, 
have  irregular  flowers,  each  having  two  bracts.  The  cal}^!  has 
five  sepals,  each  of  them  having  a  small  open  disc  at  its  base,  which 
descends  beyond  the  point  of  its  insertion.  The  corolla  is  com- 
posed of  five  petals,  the  inferior  and  largest  being  hollowed 
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out,  and  terminated  at  its  base  by  a  short  and  obtuse  spur,  which 
is  directed  downwards  by  two  lateral  ones,  which  are  entire  and 
barbate.  The  two  upper  petals,  which  are  equally  entire,  are 
directed  upwards.  There  are  five  stamens  alternating  with  the 
petals  ;  they  are  nearly  sessile,  and  lightly  joined  by  their  anthers, 
which  are  bilocular,  and  open  from  within  by  two  long:itudinal 
clefts.  Each  anther  is  surmounted  by  a  little  thin  yellow  tong:ae, 
which  is  a  prolongation  of  the  connective.  In  addition  to  this, 
two  of  the  anterior  stamens  are  provided  at  their  base  with  a  kind 
of  tail,  which  lodges  in  the  hollow  homy  substance  of  the  lower 


FI«.  389.— Tlie  Violet. 


petal.  The  pistil  is  composed  of  a  free  ovarium,  surmoimted  by 
an  ascending  style,  swelling  a  little  above  the  base,  aud  terminating 
in  a  vergate  or  rod-like  hooked  stigmata.  In  the  interior  of  the 
ovarium,  which  is  unilocular,  are  three  parietal  placenta),  charged 
with  straight  anatropal  ovules. 

The  fruit  is  a  capsule,  which  opens  in  three  valves,  each  having 
a  placenta  in  their  midst.  The  seeds  contain  a  straight  embryo 
in  the  axis  of  a  fleshy  albumen. 
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The  Violet  is  a  very  short-stemmed  plant,  since  its  height  never 
reaches  more  than  from  3  or  4  inches.  Its  leaves,  which  are 
radical,  or  growing  upon  suckers,  are  acutely  or  ovoidaly  crenulate, 
or  heart-shaped.  The  stipules  are  oval,  accuminate,  or  lanceolate. 
The  flowers  have  a  sweet  odourous  aroma,  of  a  violet  or  reddish 
blue  colour,  each  borne  upon  a  slender  peduncle,  which  is  returned 
at  the  summit.  Such  is  the  Violet  (Viola  odarata,  as  in  Fig.  389), 
to  the  botanist ;  the  poet  would  give  a  very  diflerent  description 
of  it. 

It  is  well  known  that  there  are  many  other  species  of  this  plant 
which,  to  the  disappointment  of  many,  are  inodorous ;  such  are 
Wood  Violet,  the  Doff  Violet,  &c. 

But  what  of  the  Pansy  ?  This  pretty  little  plant  also  belongs 
to  the  Violet  tribe,  or  to  a  section  of  it.  In  the  Pansy  the  upper 
petals  and  laterals  are  directed  above,  and  only  the  lower  one  is 
directed  below,  and  generally  the  stigmata  is  inceolate  and 
globulous. 

There  are  two  varieties  of  the  Pansy,  or  Viola  tricolor.  The 
Wild  Pansy,  the  corolla  of  which  does  not  overreach  the  calyx ; 
the  other  the  Garden  Pansy,  the  petals  of  which  more  or  less  over- 
reach the  calyx.  The  size  and  colour  of  the  Pansy  have  been 
greatly  varied  by  cultivation. 

The  Crassulace^  comprehend  the  plants  commonly  known  as 
Houseleeks,  on  account  of  the  quantity  of  water  which  they  enclose 
in  their  tissues,  and  the  general  thickness  of  their  leaves,  which  is 
supposed  to  give  them  a  resemblance  to  the  Leek,  and  from  their 
properties.  The  Orpine,  or  Biting  Stonecrop  {Sedum  acre),  Fig.  390, 
will  serve  as  a  type  of  the  family.  It  is  a  little  fleshy  plant,  being 
common  upon  old  walls,  thatched  roofs,  and  stony  and  gritty  places 
which  are  exposed  to  the  sun.  It  has  a  slender  subterranean  stem, 
recumbent  and  creeping,  throwing  up  branches  here  and  there, 
covered  w4th  short,  straight,  sessile,  and  fleshy  leaves  resembling 
little  eggs  slightly  flattened  at  the  top,  and  bearing  five  or  six 
flowers  disposed  in  a  series  of  terminal  branching  corymbs. 

What,  then,  is  the  organisation  of  these  flowers  ?  They  have 
each  a  caljTt  composed  of  five  fleshy  pieces,  five  free  petals,  and 
double  the  number  of  stamens,  with  flattened  runners  pointed  at 
the  summit,  bilocular  anthers,  pointing  back  at  their  axis ;  lastly, 
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a  pistil  composed  of  five  free  unilocular  carpels,  endoang  many 
ana^pal  horizontal  oTules  inserted  on  the  Tentral  satiune  of  each 
carpeL  At  maturity  these  bodies  become  dry,  and  open  from  within 

by  this  suture  in  such  a 
manner  as  to  constitiite  a 
like  number  of  foUidea, 
which  enclose  extremely 
small  seeds. 

This  little  herb,  as  we 
have  said,  maybe  considered 
as  a  type  of  the  Crassula- 
CEJE.  These  singular  plants 
grow  and  keep  fresh  in  the 
most  arid  places,  from  the 
mass  of  liquids  held  in  re- 
serve in  their  fleshy  tis- 
sues, and  from  the  aknost 
total  absence  of  all  exhala- 
tion. 

The  genus  Crassula^whick 
has  given  its  name  to  the 
family,  is  remarkable  for 
the  structure  of  its  flowers, 
which  have  been  taken 
as  a  type  of  floral  symmetry.  This  flower  has  five  sepals  with  five 
petals  alternating  with  them ;  five  stamens  alternating  with  the 
petals,  and  five  carpels  alternating  with  the  stamens.  The  House- 
leeks  belong  to  the  genus  Sempervivum,  the  cal3rx  of  which  has 
from  six  to  twenty  divisions,  the  corolla  from  six  to  twenty  petals, 
the  andraceum  twelve  to  forty  stamens,  the  pistil  with  from  six  to 
twenty  carpels. 

All  of  us  have  seen  this  beautifrd  plant  creeping  along  the 
thatch  of  cottages,  with  its  succulent  leaves  disposed  in  a  rosette, 
from  the  centre  of  which  rises  a  straight  cylindrical  stem,  gar- 
nished with  thick  fleshy  leaves,  and  terminating  by  a  scorpoide 
spike  of  purplish  flowers. 

Among  the  numerous  exotic  specimens  with  which  this  family 
furnishes  horticulture,  we  may  mention  the  Scarlet  Crassula,  the 
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White  Crassula  of  the  Gape,  and  the  Spurious-Leayed  Boohea,  &om 
the  same  botanical  region.  This  is  a  shrub  which  produces  a 
handsome  red  flower,  odorous  and  of  long  duration,  the  Cotyledon 
orbiculata,  with  glaucous,  farinaceous  leaves  edged  with  red, 
having  a  corolla  with  reddish  limb  rolled  from  the  outside.  The 
Scarlet  Echeveria,  from  Mexico,  has  leaves  in  rosettes,  and  flowers 
of  a  lively  red,  disposed  in  branching  cymes. 

The  CrassulaceaB  are  foimd  in  the  driest  situations,  where  not 
a  blade  of  grass  or  even  of  moss  can  grow ;  on  nliked  rocks,  old 
walls,  hot,  sandy  plains,  exposed  to  heavy  dews  by  night,  and  to 
the  fiercest  rays  of  the  noonday  sun.  Soil  is  to  them  something  to 
keep  them  stationary,  rather  than  a  source  of  nutriment,  which 
in  these  plants  is  conveyed  by  myriads  of  mouths  to  the  juicy 
beds  of  cellular  tissue  which  lie  beneath  them,  invisible  to  the 
naked  eye,  but  covering  all  their  surface." 


ClSTALS. 


A  group  of  hypogynous  exogens,  with  monodichlamydeous 
flowers,  parietal  or  sutural  placentas,  and  a  curved  or  spiral  embryo 
with  little  or  no  albumen. 


Shrubs  or  herbfic«oti8  exofrens,  with  trimerous  or  pentameronf  flowen,  \ 
stamens  usually  defloite,  hyp«)gynou8.  distinct,  and  never  tetradynamoua ;  | 
fruit  cluoed  up ;  seeds  albuminous.  The  Kock  Roses  are  natives  of  the  V      OXXII.  Cistacec. 
South  of  Europe  and  >'orth  of  Africa,  and  South  America,  and  rwWy  in 
North  America. 

Herbaceous  annual,  biennial,  and  perennial  exogens,  with  tetramerous, 
or  four-parted  flowers  and  stamens.  Embryo  with  the  radicle  folding  upon 
the  cotyledons,  which  are  sometimes  slit  or  lobed.  Crucifers  have  their 
stamens  arranged  so  that  two  stand  opposite  each  of  the  posterior  and 
anterior  sepals,  and  one  opposite  each  of  the  lateral  sepals,  there  being 
thus  six  stamens  to  four  sepals,  and  not  four  or  eight. 

Soft  herbaceous  or  shrubby  oxogens,  with  definite  flowers  in  racemes 
or  spikes,  many-parted  calj-x,  petals  broad,  fl»»«hy  plates,  seeds  withont 
albumen,  and  fruit  open  at  the  pores.  In  Mignonette  and  others  of 
the  order,  the  stamens  grow  out  of  a  large  glandular  onesided  plate. 

Herbaceous  exogens,  shrubs  and  trees,  petals  four  or  eight,  unguiculate 

and  unequal,  flowers  solitary  or  racemose,  seeds  exalbuminous,  and  closed-   

up  fruit.    They  are  chiefly  natives  of  the  tropics  or  countries  bordering  I      C^XXV.  Capparidacett. 
on  them  ;  their  fruit  is  fleshy  and  indehiscent,  with  parietal  polys^«rmous  j 
placentM.  ) 


>  OXXm.  Crucifene. 
|.    CXXIV.  Beeedacev. 


The  Cistals  are  chiefly  European,  and  possess  anti- scorbutic  and 
stimulating  properties,  combined  with  an  acrid  flavour,  and  in 
their  decay  they  give  out  large  portions  of  nitrogen.  Mustard, 
Cress,  Scakale,  and  the  Cabbages,  Radish,  and  Turnip,  are  well- 
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known  specicjs  belonging  to  the  order,  which  contaiii  173  genera 
and  1,600  species. 

The  Cri  ciFER.i;  is  one  of  the  most  natural  groups  of  the  whole 
_  ,  vegetable  world,  and  in 

^  twtl  »W  itljtl^,"  ^  studying  one  of  the  ape- 

E^*^^  \  L ^BBHlbS  cies  which  compoee  it  we 

may  study  all.    Let  us 
take  as  a  type  one  flower^ 
the  Wallflower  (Fig. 
391).     This  flower  is 
regular.    The  calyx  is 
composed  of  four  sepals, 
free   and   straight,  the 
two  lateral  bulging  out 
at  the  base.  The  corolla 
has     four  unguiculate 
petals  alternating  with 
the  sepals,  and  limbs 
which     are  patulous 
throughout.     The  sta* 
mens  are  tetradynamous, 
that  is  to  say,  they  num- 
ber six,  of  which  four 
are     large     and  two 
smaller;  they  are  also 
hypogynous.    Their  an- 
thers are  bilocular,  and 
open   from   within  by 
two  longitudinal  clefts. 
At  their  base  is  a  disc 
composed  of  glands,  two 
of  which  are  of  a  green- 
ish colour,  enclosing,  so 
to  speak,  two  little  sta- 
mens, whilst  the  other 
four  are  smaller,  and  are  placed  on  the  outside  of  the  long 
stamens.    The  pistil  is  composed  of  a  very  elongated  ovary,  sur- 
mounted by  a  rather  short  style,  of  which  the  stigmate  is  bilo- 


Fig.  391.--TUe  Wallflower. 
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bate.  When  at  maturity  this  ovary  presents  two  cells.  It  is, 
however,  unilocular  when  young,  with  two  parietal  placentae, 
filled  with  ovules.  At  a  certain  period  of  its  development  it  has 
only  one  gland  starting  from  one  of  these  two  parietal  placentae, 
and  advancing  towards  the  interior  it  meets  the  gland  of  the  oppo- 
site placenta  and  is  joined  to  it,  and  this  constitutes  a  dissepiment 
which  separates  the  ovarian  cavity  into  two  compartments.  When 
arrived  at  maturity  this  ovary  becomes  a  siliqua,  as  the  long  pod 
of  the  Crucifene  is  termed ;  when  these  seeds,  which  are  destitute 
of  -albumen,  enclose  an  embryo  with  flat  cotyledons  and  lateral 
roots,  that  is  to  say  folded  upon  the  commissure  of  the  cotyledons, 
or  face  by  which  the  carpels  adhere. 

We  have  already  said  that  the  family  of  the  Cruciferae  is  con- 
structed upon  one  great  common  type.  There  are  nevertheless 
some  secondary  characters,  arising  from  the  regularity  or  irregu- 
larity of  the  corolla,  the  shape  of  the  fruit  and  of  the  embryo, 
which  serve  to  distinguish  the  different  genera ;  for  example,  the 
lieris  have  two  petals  much  larger  than  the  others.  Then  the 
fruit,  which  in  the  Wallflower  is  a  siliqua,  is  a  silicula,  or  as  broad 
as  long,  in  the  Tklaspiy  when  it  becomes  Lomentaceous ;  i.e.  an 
indehiscent  legume  in  the  Raphanus,  monospermous  and  indehis- 
cent  in  the  Isatis,  &c.  With  regard  to  the  embryo,  the  radicle 
does  not  always  fold  upon  the  commissure  of  the  two  cotyledons 
as  it  does  in  the  Wallflower ;  it  is  sometimes  folded  upon  their 
back,  as  in  the  Isatis,  whose  cotyledons  are  not  level,  but  are 
folded  longitudinally,  and  rolled  back  upon  themselves.  Among  the 
more  remarkable  plants  belonging  to  this  vast  vegetable  family,  we 
will  mention  the  Cochleria  officinalis^  which  is  a  most  powerful 
antiscorbutic ;  the  Garden  Cress  {Lepidium  sativium) ;  the  Water- 
cress, {Nasturtium  Officinale) ;  the  Horse  radish  {Cochlearia 
amoracia)  ;  the  Radish  {Raphamis  sativus),  of  which  two  varie- 
ties (the  turnip  and  long  Radish)  appear  at  our  tables;  the 
long  Cabbage  (the  fleshy  roots  of  which  are  a  little  acid  and 
sweetish)  ;  the  Colza  (Brass tea  olei/era),  the  seeds  of  which 
furnish  an  excellent  lamp-oil;  the  Garden  Cabbage  [Brassica 
oleracea),  which  furnishes  us  with  the  Cabbage,  the  Cauliflower, 
the  Brocoli ;  the  Black  Mustard  (Sinapis  nir/ra),  the  seeds  of 
which  afford  a  volatile  oil,  to  which  they  owe  their  exciting 
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virtue  ;  the  TVoad  {Isatis  tinctcria),  the  blue  roots  of  which  fbnuBh 
a  colouring  ^matter  called  rtoad ;  various  specimenB  of  Laaiaria 
and  Er  'mum^  Mathiola^  ChenatUhuSy  and  Hesperes,  are  cultivBted 
as  ornamental  plants.  Nearly  all  plants  of  the  family  of  the 
Cruciiers  contain  a  juice  of  an  acrid  and  piquant  flavour,  due  to 
the  presence  of  a  volatile  oil,  which  though  it  exists  under  all 
circiunstanceSy  becomes  more  developed  under  the  influence  of  hot 
water,  as  seen  in  mustard  seed.  The  presence  of  this  acrid  and 
exciting  oil  communicates  to  the  plants  of  this  family  the  anti- 
scorbutic virtues  which  medicine  ascribes  to  them.  Some  Crucifers 
are  employed  as  aliments  on  account  of  the  mucila^nous  and  sac- 
charine matter  which  they  contain,  and  which  corrects  the  acridity 
of  their  juices  ;  others  furnish  a  lump-oil  from  their  seeds,  which  is 
much  used.  The  plants  of  this  family  are  very  little  cultivated  for 
ornamental  purposes,  although  some  remarkably  pretty  flowers  are 
found  within  its  limits.  For  fragrant  aroma  few  plants  excel  the 
Walltiower.    Who  does  not  remember 

"  Some  rude  stone  fence,  with  fragrant  Wallflower  gay," 

or  the  bright  green  shining  Cardamine  pratensis — the 

"  Ladies*  smock,  all  silver  white,*' 

whose  praises  Shakespeare  sung  ? 

The  Resedace^e,  of  which  the  common  Mignonette  {Reseda 
odorata)  may  be  considered  the  type,  are  soft  herbaceous  plants, 
or,  in  a  few  instances,  small  shrubs,  with  alternate  entire  or  pinnate 
leaves  and  minute  gland-like  stipules  ;  flowers  in  racemes  or  spikes; 
calyx  many-parted ;  petals  broad  fleshy  plates.  They  are  all  natives 
of  the  South  of  Europe  and  adjoining  parts  of  Asia,  and  of  the 
shores  of  the  Mediterranean.  A  few  species  occur  at  the  Cape^  and 
again  in  Australia. 

The  common  Mignonette,  whose  delicious  scent  has  caused  it  to 
be  universally  cultivated,  is  a  native  of  Northern  Africa.  It  is  known 
by  its  lanceolate  entire  trifid  leaves,  six-parted  calyx,  equal  in 
length  to  the  petals,  which  are  findy  cleft  into  many  club-shaped 
divisions,  the  two  lowest  simple;  the  capsules  three-toothed.  Mig- 
nonette is  naturally  a  small  herb,  but  it  has  become  the  fashion  to 
train  it  in  greenhouses  until  it  becomes  a  shrubby  plant,  when  it  is 


MALYALS. 


377 


called  the  Tree  Mignonette,  rising  three  or  four  feet  from  the  pot 
in  which  it  is  grown. 

The  CAPPARiDACEiB  are  chiefly  found  in  the  countries  bordering 
on  the  tropics ;  they  resemble  Crucifers  in  being  stimulants,  anti- 
scorbutic, and  aperient ;  the  principle  of  acridity  becoming  so 
concentrated  in  some  of  them  as  to  be  dangerous.  Some  of  the 
African  Capparids  are  poisonous. 


Malvals. 

Flowers  monodichlamydeous,  placentae  axile,  calyx  valvate  in 
8Dstivation,  corolla  imbricated  or  twisted,  stamens  definite,  embryo 
with  little  or  no  albumen.  One  hundred  and  sixty  genera ;  nine 
himdred  and  thirty-three  species. 


Laifj^  trees  and  ahnibby  exogens,  with  perfect  two-celled  stamens, 
turned  outwards.  The  order  u  tropical,  or  at  least  of  hot  countries. 
The  Baobab  trees  cS  SenMal,  remarkable  for  their  enormous  size  and 
great  longevity,  t)ek>ng  to  the  order.  The  Bombax  of  American  forests, 
with  huge  buttresses  projecting  from  their  enormous  trunks,  belong  to 
tlie  order,  and  m*ml  of  the  great  trees  of  the  order  possess  ralui^e 
properties. 

Exogenous  trees,  shrubs,  or  undershrubs,  occasionally  with  a  climbing 
habit,  having  monodelphous  stamens,  paolly  sterile  and  two- celled; 
anthers  turned  inwarch ;  flowers  often  in  clusters,  sometimes  in  spikes  or 
panicles;  calyx  four,  flve-lobed,  valvaie,  in  nstivation,  or  arched  and 
drawn  out  into  a  strap ;  stamens  hypogynoa**,  definite,  and  opposite  the 
petals :  fruit  generally  a  capsule.  They  are  natives  of  tropical  coimtries. 
The  Cacao,  a  chief  ingredient  in  chocolate,  bel<Higs  to  the  order,  and 
many  species  yield  valuable  fibres  for  cordage. 

Hcibaceous,  or  half-ehmbby  exogens,  with  free  stamens,  without  disc, 
albuminous  seeds,  embryo  curved,  permanent  petals,  and  ribbed  calyx, 
flowers  white,  red,  or  pink,  in  panicles  or  coQ'mbs;  calyx  ten  ribbed, 
with  five  valvate  divisions ;  petals  with  claws,  hypogynoiu ;  stamens  ten, 
h>'pogynou0,  those  opposite  the  sepab  inserted  in  a  fleshy  gland.  The 
known  species  are  natives  of  Brazil  and  Chili.  Their  properties  are 
little  known. 

Smooth  herbaceous  exogens,  of  tender  texture,  and  trailing  or  twin- 
ing habits,  with  one-tlowered  axillary'  peduncles ;  flowers  yellow,  scariet, 
orange,  or  blue ;  free  stamens;  no  disc;  seeds  without  albumen,  and  an 
amygdaloid  embryo.  The  Indian  Cresses,  a  name  which  their  acrid 
taste  has  procured  for  them,  are  natives  of  temperate  America. 

Exogenous  trees,  shrubs,  and  herbaceous  plants,  with  showy  flowers, 
often  enclosed  in  an  involucre  of  various  forms,  columnar  stsimens,  all- 
perfect,  and  one-celled  anthers  turned  inward. 

Exogenous  trees  and  shrubs,  with  few  herbaceous  plants,  with  free 
stamens  outside  the  disc,  albuminous  seeds,  and  straight  embryo.  Some 
of  them  are  weed-like  plants  of  the  tropics,  sometimes  with  handsome 
white  or  pink  flowers. 


CXXTL  St«eidiaee«. 


CXXm.  Bythneria- 
ce«. 


.  CXXVni.  Tivianiacew. 


CXXIX.Troiic«lace9. 


CXXX.  Malvacett. 


CXXXI.  Tiliacea. 


Among  the  SxERCULiACEiE,  which  are  large  trees  or  shrubs, 
all  natives  of  the  tropics,  having  the  columnar  stamens  of  the 
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Mall«»\vs,  none  oxeitwl  greater  surprise  than  the  AdansonioJS,  or 
l»:ioh:ili  trees  of  Africa,  when  they  were  first  introduced  to  the 
)>otanic:il  wurld;  their  euormoiis  size,  and  their  prodigious  lon- 
«revit y,  estimated  in  s(»me  iuistanees  at  some  thousands  of  years, 
ttK»k  tlie  world  by  surprise. 

The  HioiiAK  [Aihummh  dftjltnta)  is  a  tree  of  tropical  Afiica, 
wliiih  has  Invn  transplanted  by  man  into  Asia  and  America. 
It  may  l>e  ranged  among  the  marvels  of  nature.  Its  trunk 
<l>es  nut  exret^l  lifteen  or  eighteen  feet  in  height,  but  its  girth 
i»<  ennrmous,  attaining,  as  it  sometimes  does,  the  circumference 
<»f  thirty  to  forty  feet.  This  trunk  separates  at  the  summit 
into  branches  fifty  to  sixty  feet  long,  which  bend  towards  the 
esirth  at  their  extremities.  The  trunk  being  short,  and  the 
branches  thus  curving  towards  the  earth,  it  follows  that  the 
]$ao}>ab  ]>resents  at  a  distance  the  appearance  of  a  dome,  or 
ratlier  a  ball,  of  verdure,  over  a  circuit  of  a  hundred  and  sixty 
A  dan  son  concluded,  from  the  observations  he  made,  and 
from  liis  calculations  upon  their  growth,  that  some  of  the  speci- 
mens which  he  studie<l  could  not  have  been  less  than  6,000 
years  old.  I^ut  it  is  the  general  opinion  of  botanists  that  this 
estimate  was  t»norni(msly  oven-ated.  One  of  these  monstrous 
trees  is  n*]u\'sented  as  photographed  from  nature  in  Plate  XIV. 
This  colossal  vegetable  was  first  observed  by  Adanson  on  the 
SiMiegal,  and,  after  him,  the  genus  was  named  Adansofiia.  The 
1  baobabs  have  since  been  discovered  in  the  Soudan  at  Darfour,  and 
in  Abyssinia. 

The  bark  and  leaves  of  this  tree  possess  considerable  emollient 
j)roperties,  of  which  the  natives  of  Senegal  take  advantage.  Its 
flowers  are  pn^i>ortionetl  to  the  gigantic  trunk ;  they  reach  the 
length  of  four  and  a  half  and  five  inches,  their  breadth  being 
from  seven  to  eight,  llio  fruit,  called  by  the  French  settlers  on 
the  Senegal  Monkeys*  Breads  is  an  ovoid  capsule,  pointed  at  one 
of  its  extremities,  and  from  twelve  to  twenty  inches  long,  by  six 
to  seven  broad  ;  that  is,  the  fruit  is  about  the  size  of  a  man's  head. 
It  encloses  in  its  interior  from  ten  to  forty  cells,  containing  several 
kidney-shaped  seeds,  surroimded  by  mucilaginous  pidp. 

The  natives  make  a  daily  use  of  the  dried  leaves  of  the  Baobab. 
They  mix  them  with  their  food,  for  the  purpose  of  reducing  their 
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excess  of  perspiration  and  modifying  the  ardour  of  their  fiery 
climate. 

The  fruit  is  eatablo ;  its  flesh  is  sweet,  and  of  an  agreeable 
flavour ;  the  juice,  when  extracted  and  mixed  with  sugar,  forms 
a  beverage  very  useful  in  the  putrid  and  pestilential  fevers  of  the 
country.  The  fruit  is  transported  into  the  eastern  and  southern 
parts  of  Africa,  and  the  Arabs  pass  it  on  to  the  countries  round 
Morocco,  whence  it  finds  its  way  into  Egypt.  The  negroes  take 
part  of  the  damaged  fruit  and  the  ligneous  bark,  bum  them 
for  the  sake  of  the  ashes,  from  which  they  manufacture  soap  by 
means  of  palm  oil.  They  make  a  still  more  singular  use  of  the 
trunk  of  the  Baobab;  they  expose  upon  it  the  bodies  of  those 
among  them  whom  they  consider  unworthy  of  the  honours  of 
sepulture.  They  select  the  trunk  of  some  Baobab  already  attacked 
and  hollowed  out  by  insects  or  fungi ;  they  increase  the  cavity, 
and  make  in  the  trunk  a  kind  of  chamber,  in  which  they  suspend 
the  body.  This  done,  they  close  up  the  entrance  of  this  natural 
tomb  with  a  plank.  The  body  becomes  perfectly  dry  in  the  in- 
terior of  this  cavity,  and  becomes  a  perfect  mummy  without  further 
preparation.  This  kind  of  sepulture  is  especially  reserved  for  the 
Guerrots.  The  Guerrots  are  the  musicians  and  poets,  who  in  the 
tombs  of  negro  kings  preside  at  all  fetes  and  dances.  During 
their  life  this  kind  of  talent  gives  them  influence,  and  makes  them 
respected  by  other  negroes,  who  look  upon  them  as  sorcerers, 
and  honour  them  under  the  title ;  but  after  death  this  respect 
is  succeeded  by  a  kind  of  honour.  These  superstitious  and  in- 
fantile people  imagine  that  if  they  consigned  the  body  of  one  of 
these  sorcerers  to  the  earth,  as  they  would  the  bodies  of  other  men, 
that  they  would  draw  upon  themselves  the  celestial  malediction. 
Hence  the  monstrous  Baobab  serves  as  the  resting-place  of  the 
Guerrot.  There  is  a  strange  poetrj'  in  this  custom  of  a  barbarous 
I)eople  which  leads  tliem  to  bury  their  poets  between  heaven  and 
earth  in  the  side  of  the  vegetable  king. 

The  leaves  of  Adansonia  d'ajitata  are  of  a  deep  green,  and 
divided  into  five  unequal  parts,  each  of  which  forms  a  narrow 
lanceolate  figure,  radiating  from  a  common  centre,  the  outermost 
being  smallest.  The  flowers,  which  grow  singly  in  a  pendulous 
position  from  the  bosom  of  the  leaves,  are  large  and  white, 


■-imr.Mri  IT   lit*  ••liT'.  -iutt  ifr^niis  senir  unrn  mlesad.  TIk 

"111*  •ru*r.  ur*  i-^ruir.i'  -2jn**r"-t-aa  :iiKfC~'7"H£&. -voil  b«^^ 

7!ii'  ji.w'L^.  "v^'j.  Tze  -ix.!tt^niia  il  'hn  TT:'a»  sod  ItalrM^iR 
-iLTi-^  c  'Slid  rT-'.zii*.^.    rie  'it:  ;in  LreMw  TnjpmMitm^  m- 

-i;-  iian-  ♦-•sf'jtw  IT*  t^-nrniTTi  iiriii  Tiaixjs  wish,  ibsc  irinlmlh' 
rlie  rrrii-  Ti-ty  ill  licoiziLii is. m^cxLtge,  vUek 

•  M.  I-T.ZiEr'::*  reizi^  JTi-Vttr.  cMtainmg 

' -..i- ?i~.7-:.i.  inii  ««:?nr  £:'i-rril  r^z^n-  4.  /f^MMiP*  in  wiiich 
If.--.v.     i*       "77  "-^  i^rz^n  ;  will-known  Cocton-plant, 

O  i'/iR.  T::r  ^^^^ri.  L  .T^^er.  irt  z->c  remarkUde  fiff  any 
-T  il  ..i  :.r-/T-=^T-;':-.  4l"'-  .-i^z  •: :  tie  fpecies.  the  Conon-tice 
of  IrriLa  li  '^h^zx  j^.f*?wAr*n*  .  a  usenil  gnm,  and  seTeral 

*  i  'hr:  *TA<:  r-  Lave  •irir  -^i*  wriTr^E^i  ud  in  w.>"»llv  hairs,  which 
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Hie  li^THNERi  \f  E-F.  are  trees,  shrubs,  sometimes  climbers,  whoUy 
intertroiii^al.  They  are  natives  of  Australia,  Xew  Zealand,  South 
Africa,  A.nia,  and  tropical  America,  the  most  remarkable  species 
>K;inj^  Thefjhroma  cacao,  a  small  tree,  of  which  Demerara  has 
whole  foro8tfl.  The  seerls  of  this  plant  form  the  principal  in- 
^f^lient  in  chocolate,  and  an  ardent  spirit  is  distilled  from  the 
fruit. 

The  VfcianiacciK  are  herbaceous  and  half-shrubby  plants  of 
Chili  and  Brazil,  of  little  interest. 

Tlic  TmvAvyLACK^.  are  smooth,  herbaceous,  trailing,  or  twining 
plants,  of  tender  texture  and  acrid  taste,  better  known  for  the 
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strange  form  and  rich  colours  of  their  flowers.  They  are  aU 
natives  of  North  and  South  America.  The  flower  is  distinguished 
by  its  irregular  spurred  calyx  (Fig. 
392),  the  spur  s  being  a  back- 
ward development  springing  from 
the  base  of  the  calyx  at  a  in  the 
Indian  cress  {Tropceolum  magus). 

The  Malvaceje  are  herbaceous 
plants,  trees,  and  shrubs,  with 
starry  flowers,  often  enclosed  in 
an  involucre  of  various  forms. 
They  are  abundant  in  the  tropics, 
diminishing  as  we  approach  the 
north.  In  our  climate  the  Marsh 
Mallows  are  the  well-known  re- 
presentatives of  the  order.  The  Common  Mallow  {McUva  sylvestriSy 
Fig.  393)  has  the  stem  straight,  ascending  or  patulous,  branching, 
hairy,  prickly,  especially  at  the  apex ;  the  inferior  leaves  somewhat 
orbicular,  heart-shaped,  or  truncated  at  the  base,  having  from  five  to 
seven  lobes,  shallow  and  obtuse ;  the  upi)er  leaves  present  three  to 
five  lobes,  usually  much  deeper ;  the  flowers,  the  corolla  of  which  is 
veined  with  purple,  passing  to  violet,  are  disposed  in  axillary 
fascicules.  . 

Now,  what  is  the  organisation  of  these  flowers  P 
The  caljrx  is  in  five  divisions,  and  is  furnished  exteriorly  with 
an  involucre  in  three  divisions.  Five  alternate  petals,  coherent  at 
the  base  of  their  claw,  constitute  the  corolla.  The  stamens  are 
numerous  and  monodelphous ;  that  is,  they  appear  as  if  their 
unequal  filaments,  free  only  in  their  upi)er  pai-t,  were  united,  their 
lower  parts  passing  to  a  tube,  covering  the  ovary.  These  filaments 
are  surmounted  by  an  unilobate  anther,  opening  by  a  semicircular 
cleft.  The  pistil  is  composed  of  a  multi-ocular  ovary,  surrounded 
by  as  many  styles  as  there  are  cells. 

These  last  organs  are  filiform,  consolidated  in  their  lower  part, 
and  forming  a  sort  of  brush.  An  ascendant  ovide  is  inserted  at  the 
central  angle  of  each  of  these  cells.  The  fruit  is  composed  of  a 
great  number  of  small  husks,  each  with  a  single  seed  connected 
circularly  round  a  common  central  axis.  Under  their  integimients 
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the  seeds  contain  a  curved  embryo,  in  a  rather  abundant  mucila- 
ginous albumen,  the  cotyledons  folded  upon  and  fitting  into  the 


Fig.  39.').— Common  Mallow  {Maiva  syhestrit)* 

other.  The  flowers  of  the  Mallows  are  largely  employed  as 
emollients  for  coughs,  and  similar  objects. 
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The  Marsh-mallows  {Althaa  officinalis)  have  steins  from  three 
to  six  inches  in  height ;  they  are  erect,  and  densely  covered  with 
hairy  down,  as  also  are  the  leaves, 
which  are  ovoid,  dentate,  and  slightly 
lobated.  The  flowers,  of  a  pale  rose 
colour,  are  generally  fasiculate  in  the 
axils  of  the  leaves,  near  the  summit 
of  the  stem  and  branches.  The  fasicle 
or  bundle  occurs  when  numerous 
flowers  are  congregated  into  a  thickly 
set  group,  as  in  Fig.  394,  where  p  is 
the  petiole  or  leaf-stalk,  s  the  sti- 
pule, b  the  bract,  c  the  calyx,  cor 
the  corolla.  These  flowers  are  fas- 
cicled. 

The  Marsh-mallows  are  tap-rooted, 
fusiform,  fleshy,  and  white ;  they  are 
about  the  size  of  a  finger,  simple,  but 
somewhat  branchy.  It  is  an  approved 
and  popular  medicine,  and  holds  the 
highest  rank  as  an  emollient. 

Amongst  the  most  remarkable  of  the  MalvaceaB  is  the  Cotton- 
tree  {Gosst/pium)y  of  which  several  species  are  largely  cultivated 
in  many  parts  of  Asia,  America,  and  the  North  of  Africa,  within 
the  tropics,  for  the  sake  of  the  down  which  covers  the  testa  of 
their  seeds.  This  down  forms  the  textile  substance  known  under 
the  name  of  cotton.  The  Ketmia  {Hibiscus)  have  a  five-celled 
ovary  and  a  five-valved  capsular  fruit,  several  species  of  which 
form  an  ornament  to  our  gardens — the  Holyhock  {Alt/um  rosea), 
when  well  grown,  being  a  noble  flowering  shrub.  The  yoimg 
mucilaginous  capsule  of  one  amongst  them,  the  Hibiscus  esculentus, 
furnishes  a  stiff  and  rather  insipid  stew,  very  much  liked  in 
America.  Malopa,  Sida,  and  the  finely  pencilled  Abutilon  are  mem- 
bers of  the  large  family  of  the  Malvacese,  which  abound  through- 
out the  tropics,  and  also  in  Europe ;  they  are  interesting  in  many 
respects.  The  imiform  properties  of  the  order  are,  an  abundant 
mucilage,  and  total  absence  of  deleterious  properties.  The  Mallows 
and  Marsh-mallows  of  Europe  yield  a  tasteless,  colourless  decoc- 


Fig.  394.— Common  Mallow  {Malxa 
sylvestrit). 
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tion,  which  is  Raliitary  in  coughs  and  other  local  cauBes  of  irrita- 
tion. Tlie  flowers  of  the  Ilolyhock  are  used  in  Gbeeoe  for  the  same 
l)uq)os(* ;  various  species  of  Sida  are  used  as  emollients.  Abutiloh 
t\Hculentum  is  uned  as  a  vegetable  in  BraziL  The  fruits  of  others 
of  the  order  are  favourite  ingredients  in  soups.  The  barks  of  many, 
as  Maira  crei<}}a^  and  several  species  of  lUbiseuSy  yield  a  strong  fibre 
suitable  for  cordage.  The  Ilolyhock  {Altltea  rosea)  is  said  to  yield 
a  dye  not  inferior  to  indigo,  and,  to  crown  the  whole.  King  Cotton 
is  pr(Klu(*ed  by  several  species  of  Gossypium  belonging  to  the 
onler.  There  are  three  varieties  of  the  Cotton  plant  cultivated  in 
America,  namely,  the  Nankeen  Cotton,  supposed  to  be  derived 
fi*om  (j.  relitjumim^  and  possessing  naturally  the  yellowish  colour 
which  distinguishes  it;  the  Green-seed  Cotton,  producing  white 
cotton  and  having  green  seeds ;  the  Black-seed  Cotton,  producing 
white  cotton  and  black  seeds.  Upland  cotton  is  a  fine  white 
variety,  kno^ii  as  the  S/fOrt  Staple  cotton ;  the  third  variety  is 
cult  i vat on  the  low,  sandy  islands  lying  between  Charleston 
and  Savannah,  and  known  as  the  Sea  Islnnd  cotton,  long  cele- 
bratcnl  for  its  long  staple  and  the  high  price  it  produces  in  the 
market.  G.  arboreum,  the  Tree-cotton,  cultivated  in  India  and 
Africa,  small  growing, — from  four  to  ten  feet  high. 

The  TiLiACE-F.  or  Lindens  are  trees  or  shrubs,  rarely  herbaceous. 
Tlie  Limes,  the  types  of  the  order,  are  large  trees  with  light  white 
wood  ;  their  leaves,  sharply  acuminate,  ovals  dentate,  pubescent,  or 
glabrous.  They  are  alternate,  distichous,  and  furnished  with  cadu- 
<»()us  stipules.  The  flowers  have  this  remarkable  character,  that  they 
are  disposed  in  axillary  paucifloral  corymbs  with  peduncle,  which 
in  its  lower  half  is  consolidated  with  a  whitish  membranous 
bract,  and  especially  for  their  glandular  disc,  distinct  stamens, 
and  two-celled  anthers. 

The  Common  Lime  {Tilia  Europtea)  (Plate  Xy.),  usually  called 
the  Dutch  Linden,  is  widely  disseminated  in  our  woods,  whether 
of  plains,  hills,  or  moimtains ;  it  is  rarely  found  beyond  the  altitude 
of  300  feet  above  the  level  of  the  sea  They  are  planted  for 
their  elegant  and  graceful  form  and  delicious  aroma  in  parks  and 
public  promenades.  Its  buds  are  velvety,  and  its  mature  leaves 
are  slightly  pubescent  on  their  lower  surface. 

The  forest  Lime  {Tilia  sylcestris),  which  is  planted  hero  and 


Moie  XT,— Hie  timeTreti  {TUi9  Emvpmm}. 
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there  in  our  parks  and  promenades,  and  is  oommon  in  our  woods, 
is  easily  distinguished  from  the  preceding  species  by  its  smooth 
leaf-buds  ;  its  mature  leaves  are  often  very  small,  with  smooth  or 
glabrous  lower  surface,  only  having  bristles  at  the  angles  of  the 
ramifications  of  the  veins.  But  we  must  pass  to  the  description 
of  the  flower  (Fig.  395).  The  calyx  consists  of  five  lanceolated 
sepals,  the  corolla  of  five  petals  longer  than  the  sepals.  The 


Fig.  395.— Flower  of  the  Lime-tree. 


stamens  are  h)3)og)Tiou8  and  very  numerous,  free  or  irregularly 
polyadelphous  at  their  base;  their  elongated  filaments  bearing 
two  cells,  opening  from  within  by  two  longitudinal  clefts.  The 
ovary  is  free,  and  generally  has  five  biovulate  cells  with  anatropal 
ovules.  The  stylo  is  simple,  and  the  stigmata  five-lobed.  The 
fruit  is  aeoriaceous,  indehiscent,  cupular,  unilocular  by  the  disap- 
pearance of  the  dissepiment,  and  only  contains  two  seeds  by  abortion. 
The  seeds  each  enclose  a  fleshy  albumen  and  an  embryo,  with  folia- 
ceous  cotyledons  nearly  rolled  up.  The  flowers  of  the  Lime  contain 
a  volatile  oil,  with  sugar,  mucilage,  gum,  and  tannin.  They  are 
employed  in  medicine  as  anti-spasmodics.      Of  all  indigenous 
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plants  the  liber  of  the  linuM  yieldB  the  most  strongly  organised 
fibre ;  hence  it  is  extensiyely  employed  in  making  cordage.  The 
woody  which  is  easily  wrought,  is  employed  chiefly  by  joiners  and 
carvers. 

The  Sparmannia  Afrieam,  a  pretty  flower  from  the  Gape  of 
Good  Hope,  has  evergreen  lesTes,  white  flowers  diqxMed  in 
mnbella,  anthers  of  the  flowers  being  irritable.   The  leayes  of 

Vorchoms  detorius  are  used  in  Egypt  as  a  pot-herb.  Fishing 
linos,  nets,  and  a  coarse  bagging  are  made  from  the  fibre  dT 
Corckorus  capsularis  in  India.  In  general  terms  the  order  may 
be  said  to  abound  in  plants  both  useful  and  omamentaL 


Sapidnales. 


Hypogynous  exogens,  flowers  monodiehlamydeous,  nnsym- 
metrical ;  placentae  axile ;  calyx  and  corolla  imbricated ;  stamens 
definite,  embryo  with  little  or  no  albumen.  132  genera,  1,656 
species. 


Sl^ndn-  he«th4ike  •hrabby  cxofrens,  with  iMin  nmany  gtendnlar,  ' 
partiallr  <x«nplete.  Imigv  and  vhowy  fymmetiioal  Sowers,  s  ralrutt  calyx, 
•ml  twit  fiHir-i'elled  Mtheni.  opening  by  pores.    Tliey  are  aU  plants 
of  Australia,  and  properties  little  known. 

Shrabs  or  heriiai'«oiis  and  sonnetimes  twininff  ezofreas,  with  complete, 
bat  irre^rular,  unsymnotetrioal  fk>wers,  very  snowy  in  many  Polygals, 
naked  pi^ials,  one-celled  anthers,  otiening  by  pores,  and  carrancolate  seeds. 
The  Older  is  widely  spread,  being  represented  in  Asia  by  Salmonia  and 
Sonlamia;  byMuraltiaat  the  C«|«e:  Vy  Monnina  «id  Badierain  ScAith 
America.  Cim)e«|*^nna  is  foand  in  Braril  and  Australia.  Polygala  occurs 
in  Cayenne  and  on  the  Swiss  moantains.  The  order  is  anomakms,  and 
•caively  fivms  a  natural  group ;  many  of  the  genera  hare  claims  to  sepa- 
ration, although  it  is  diflcolt  to  find  more  suitable  places  for  them  in  the 
•ystem. 

Ezc^nons  trees  and  shrubs,  with  complete,  imsymmetxical,  very  irre- 
gular, large,  and  gaily  coloured  flowers,  usually  in  terminal  panicles  or 
mcemes.  naked  petals,  anthere  openmg  longitudinaUy,  three  carpels,  and 
winged  seeds.  They  are  all  natives  oi  the  forests  of  equinoctial  America, 
their  halvtat  being  the  banks  of  the  streams,  sometimes  rising  up 
mountains  to  a  ix^nsiderable  height,  conspieooos  by  their  large  spread- 
ia(g  heads,  as  described  by  Schombwgh. 

Rxogeno«»  shrubs,  with  partially  complete  symmetrical  flowers  in 
tffminal  stalked  racemes :  an  imbricated  calyx,  ascending  ovules,  simple 
stigmas,  opposite  leaves  with  stipules.  The  few  known  species  of  Bladder- 
B«ts  are  scattered  over  th«  globe.  Of  the  Stap^ylea,  one  is  known 
in  Europe,  one  in  North  America,  one  in  Japan,  two  in  Jamaica,  one  in 
Peru. 

ExogeiMMu  trees  of  considerable  size,  or  twinfaig  shrubs  bearing  ten- 
drils :  sometimes  climbing  plants,  with  complete  unsymmetrical  flowers 
in  racemes  or/acemous  panicles;  petals  usually  with  sn  appendage, 
anthers  opening  tongitodinally ;  tluee  carpels ;  and  osually  axiUate  and 
wingieas  seeds. 

Exogenous  undershrubs,  or  hertwceous  plants,  with  an  alliaceous 
odour,  having  apetalom  racemose  or  panicled  flofwers,  and  solitary  carpel, 
with  stipules :  strai|rtit  emtoyo  without  albumen ;  and  spiral  cotyledons. 
They  are  ch&eiy  natives  of  West  Indian  or  tropical  Amerka. 


CXXXn.  Tremdudacea 


CXZXm.  FolygalAces. 


CXXXiy»  Vodiyacev. 


CXXXV.  Staphylea- 
che». 


CXZXVI.  SapindaceM. 


CZXXVn.  Petiveria- 


SAPIDNALES. 
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The  Maples  are  mcQMnoiM  treat,  with  complete  nnfyinmetrfeal,  olten 
flowen,  in  axitlery 


CXXXVm.  AcefMe*. 


GXXXIX.  Halpigbiact  m. 


CTL.  Krythwyyleeew. 


ftolyirunons  flowen,  in  axitlery  raeenieB  or  oorymbe;'  petals  naked« 
e<iad  to  the  lobes  of  the  calyx:  anthers  opening  longitudinally;  two 
ttirpels,  and  seeds  withoot  an  azU. 

I  Bxofienoiis  trees  and  shrabs,  often  haTlng  a  climbing  habit,  with  com- 
plete, partially  symmetrical  flowers ;  imbricated  calvx ;  naked,  stalked 
i«tals ;  ovnles  hanging  by  cords;  simple  stigma;  and  conTolute  embryo. 
Many  Of  the  trees  of  this  order  are  beautiful  trees  or  climbers,  with 
gaudy  flowers,  some  of  them  yielding  fhuta,  others  with  Tahiable  medi- 
cinal  properties.  They  are  all  tropical. 

ExoffenoQs  shrubs  or  trees,  with  complete,  partially  symmetrical 
whitish  green  flowen,  growing  from  among  small  imbricated  scales:  an 
imbricated  calyx ;  petals  with  an  appendage ;  sessile  pendulous  orules ; 
capitate  stigmas ;  and  straight  embryo,  "niey  are  principally  natives  of 
the  West  Indies  or  Soath  America,  chiefly  BracU,  a  few  £ast  Indian, 
and  one  of  Australia. 

In  skimimDg  over  the  surface  of  the  vegetable  world,  as  our 

.  limited  space  compels  us 
to  do,   we  necessarily 
^^1  leave  unnoticed  a  vast 
y  number  of  genera  inte- 
resting alike  for  their 
properties,  for  their  beau- 
ties, and  for  the  physio- 
logical peculiarities  they 
present.      Among  the 
sapinaceous  plants,  for 
instance,  we  find  genera 
so  anomalous  that  botan- 
isU  run  only  link  them  together  in  the 
system  by  the  discovery  that  the  three 
pkoM  wbkli  omtstitute  their  calyx  are  in 
redity  five,  two  petal-like  bodies  lying 
within  the  sepals  being  part  of  the  calyx. 
^Pb0f  W  HiiSvBit  for  the  most  part,  of  the 
tropics,  especially  of  South  America,  India, 
and  AMca.  While  many  species  yield  most 
delidoQi  fruiti,  others  are  deadly  poisons, 
even  where  the  fruit  is  safe  and  delicious — 
Sapin^iiJt  Senegalensis,  for  instance:  the 
aeedfi  are  known  to  be  poisonous  to  man  and 
AttiA  iifuctures  so  diversified  their 
properties  are  equally  so.   The  greater  part 
are  bitter,  and  the  roots  milky ;  even  the 
roots  of  the  Sycamore  {Acer  pseiicb-platanas)  having  an  abundant 

cc  2 


Fig.  896.— Panicle  of  the 
Sycamore. 
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milky  fluid  in  tte  montli  of  June*  The  celebrated  Snalce*PO 
{Polu^ala  Senega)  is  acid  and  acrid,  and  acts  as  a  sudorific,  and  many 
of  them  are  valuable  as  febrifuges.  Among  the  8apindag  many  of 
the  leaves  are  poisonous,  while  the  fruita  are  wholesome  and  deli- 
cious. Different  species  of  Nepkelium  produce  fruit**  of  great 
delicacy  in  the  Indian  Archipelago.  The  roots  of  the  American 
Horse  Chestnut  {yEsculm  hippocastanum),  which  belongs  to  this 
order,  are  poisonous;  and  the  seeds  of  the  common  Horse  Chestnut, 
although  they  aro  said  to  be  excellent  feed  for  sheep,  are  not  hm 
from  suspicion. 

GUTTIFERALES. 

HypogjTious  ezogens  with  inonodichkmydeous  flowers  ;  pla- 
oeiits&  a3tile,  imbricated  calyx,  and  imbricated  or  twisted  coroll% 
embryo  little  or  no  albumen.  The  flowers  throughout  the  orders 
{onuiDg  the  group  are  symmetrical  in  their  calj^,  corolla,  and 
stamens ;  they  are  also  remarkable  for  their  resinous  secretioi^- 


i 


Gl^ntic  ^itrtireTioiis  treffP,  with  elin^tle  utternure  Lf&'k-eid,  lifCK  cOTifo- 
lur^  BiipuJefi^ayThmt^TTTi  ca  flowprw.  i;*nttHy  laigt*.  in  rui^enii^fl,  terminal  and 
p«niL'led^  «r  Axillary  And  Atilitiry :  equiIaTfral  petslB,  Aii  iiTiequol  pemiaiK^nt 
wing!^  (mlyx  twM^  uitlntni,  iiftd  ouph  elled  i]Jie-»e^ed  fniit*  Tliey 
■re  Creei  of  Trtdi&  emil  the  Indian  Ai4.  li3[H?]2i«a.  uf  majestic  alsti  and 
baodKnne  form,  with  benutilul  cluji^rM  rt'>wer»  uid  riddT-coJoured 
winjifd  rmit.  bearing  mss^v  r«B«niblanre  to  ttie  Maicnolit,  In  their  j^eridiar 
itiiied-up  Btipndeif  l<i  the  CMik  in  its  fulk^.  AH  the  ]ii«eivri«i  yield 
n»iti<mii  baliAiuii. 

Bxt^noui  treei  QTihrabi*  wltb  ftmple  litem  Ate  leftvei,  without  iti]mlit0, 
or  wiih  very  fcnalL  cmts  j  aymmetncal  Anwen,  (^f^nenUly  white  ;  ei|id- 
IfttfiFB]  iwtali ;  renlrale  iudn<;r« ;  few  or  lin^le  iiec^d  and  «ti^]|i4  tm 
idiig  HfX^,   Hie  j^eatei-  |jHTf  of       ordcir  ure  tH^autiful  treea  at  stinibfl 
the  South  AiDericaa  faruu,  with  a  few  naLivea  of  Chi^  India»  Afilt-a, 
tnd  North  America^ 

Eic^ufenrma  ineen  of  LerBii  fiie«  wlUi  oi>fMMite  palmite  leHvet,  liir|i;e 
a>niiineincal  fljw«!Ta,  aniumcd  in  mceiue*,  etiuilaterai  petab,  se«?li* 
atiguiaa  lolstary  a(M»dj  and  emtifjo,  with  enjinnutbi  fbtin^e.  1  ti^  order 
«niiiil»t«  oi  a  iew  iartfe  tree*)  of  th<t  S^Hiiii  Amt^rii  nn  farPBit#  in  tlio  hotif^jst 
rcfflotii.  Ttiey  yield  a  duUdooi  utit^  and  im  oil  dot  iiifej<kir  to  liiat  of 
the  Olive, 

ExflfemMU  tree*  and  ithm)»,  with  Bimple  opprjiiie  leavet,  without  iti- 
pnl^;  iiuineraufi  tiyrometrif:^  axiliary  fiowert  i  (,*iiiiiiat^ral  peUli ;  adRarvt 
Seakleii  anlliera :  wilitaiy,  tn-  ■(  le«lt  f«w»  eeLnla.  and  iMifle  ndfitlng 
itignLaa,  Ail  arp  native*  of  the  tru|)ica,  mwtly  Sgutli  Ameitcs^  a  few 
of  Madflffafciriuid  Alriki^a,  growing  aaiidtt  tsi.e**ive  heat  and  humidity, 

ExjOgenom  tre^i  nr  (itirulM,  wiinetitneii  I'liinlAn^^  anrf  rLxyting,  with  \ 
■imple  altamaite  entire  leii^ev.  witho  ut  btit>ulofl ;  uiiaymraetricaJ  ft^wera  in 
nmtielji.  mcpinei,  ckt  tj^numal  ipLke«:  equUalerai  pelali;  reHarlle 
antlMfi  \  Mmi\e  atigrnait ;  luui  iiiEiinn<>nible  minute  aeMt.  Ifativ«  vf  tU« 
eqniiiQCtiHl  rrgioiiB  bf  Amerlrja,  with  one  a|ri!iL  tea  txtlrm^iiji:  (o  Now  OaJe- 
doniA.  Tliey  are  hiuidj^ivtue  and  i  iirioua  planta,  reimrkattle  for  their 
f  ingle  conilEmt)  brsi.ti.  ndhcriEm  hy  tiLeir  moliag  flbrej^  to  the  trmiki  of 
tree*  ;  thrj  are  not,  however,  itri<jt]y  ^i^akififr^  pBTO4iiical, 

lleri>tieeout  eitftgen^»  iomflirnM  annual  plant«,  alinitw^  or  tree^,,  with 
li^hqtKi  fEtaiTdulnr  p«iiiJ«,  numemEu  naked  let^fin,  i^nd  ]ong  diatinct  afjrlea, 
having  a  rt»hiou!»  iuieo  ;  flipi^vns  in»!*tly  yfUow  and  renuJar,  widi  variuiia 
furmii  of  iJiillo<e*eeri*.-*,  Iliey  ar*^  viidfily  iljiieiuinated,  gnowinir  on 
ni(niiit«itif  and  Taili»yii.  marslieV  dry  |i]«in*,  u^e&dows  antl  heathy  in 
Eumpe,  Amorica,  Aaia,  Afru  a,  and  Aii^Lrdia. 

SmaU  e?EiitfiM>oti*  nhriilm,  wiih  fli'stiy  i)CiJ<f-like  Icarei.aliemai:^.  wirlinjt 
•tiptileft.  nod  uveii!iij(r¥iid  liy  repinou»  sunken  f^lMifidii;  Dbliqfje  glandular 
IH^tAiii»  a  tew  MtiHi^y  Be«fl4»  and  long  diatioct  «tjl«.  They  are  naiivec 
of  the  ihurea     the  M«^tefraM«ii       the  Mlit  piaioi  of  Nocthem  Aaia, 


C7X1X  Mpf  era<»W, 


CXtH.  Teni«tt£jDii*- 


Cluiiaces, 


d89 


9  am  distingoiislied  for  their  succulent 
large  apples^  the  Mangosteen  (Garcinia 
most  dclicioue.   They  are  all  plants  of  the 
^ht  describes  as  trees  of  majestic  size  and 
;  of  cultivation  for  the  beauty  of 
brs,  ailA  idui  irtiUy  coloured  wings  of  their 
Ci-usiACE.!:  are  ohiefly  natives  of  tropical 
Etgaacar  and  Africa,  and  similar  regions  where 
Afili^d^    Cramboge  is  the  secretion, 
G'tr^/nm  eoefiinchm^^i^^ ;  and  most  of  them  yield 
«>ihor  officinal  products* 


Nyhphalks, 

aouB  exogens  with  dicKlamydeous  flowers,  placentae 
ffutiiraly  wAsry^  on  the  otiteidb  of  a  large  mass  of  mealy 
but  srnno timet  nilbont,    8  genera,  56  species. 


f  tlr-rt-^.    V.  illi  p.-lTJlt! 

link.  i;\-*r\y  Lfij  Ml  .| 


rtT  cflfdiile  fti^tiy  rfping  from 


\  HQMlk  llUtBU,  w!t^  flwtbiif  p^1tAt»  lHV«ji.  KxOl^flowere, 


witb  •CifMl^;  MMDens  d«Aaii«  or  iqdellai^  an  there 


tiMir  Jenwy, 


CXLVni.  NymphKocB. 


CXLIX.  CabomlwceB. 


Kiiijj+:»iHhrj*  tirrt*-!,  iniih  I'^r'ltcit^  fl'iiiunt:  lejive?,  ri-ini:  fi-.'sn  n  prwtrnte  ^ 

trUlllLi  Witll  ihfltlML'L  CfiT^J^il*  i:lllflflt'4  II]  H  Iwr^ft'  I^^^F1ltJ■^.■^,nliL.■".■^  li..'f'.J-l  WlthoUt  j 

dbmnea.   A  beautiful  tribe  of  water-i^anta,  natives  of  («ta(niant  or  ()uiet  W        CL.  Nolumbiaceae. 
wtten,  in  temperate  and  tropical  ref(ious  of  the  northern  hemii«phcre, 

indadiiig  the  Lota«  and  Egyptian  bean.  ; 

The  Nymphales  are  floating  plants,  with  peltate  or  fleshy  cordate 
leaves,  arising  from  the  prostrate  trunks  growing  in  quiet  waters. 
Their  flowers  are  large,  showj',  and  of  bright  white,  yellow,  oi 
blue  colours.  They  inhabit  the  whole  of  the  northern  hemisphere; 
occasionally  they  are  met  with  on  the  South  African  coast,  but 
generally  they  are  rare  in  the  southern  hemisphere.  In  the 
South  American  continent  they  are  represented  by  the  Victoria 
Lily.  Among  the  Eunjalufes^  so  named  after  one  of  the  Gorgons, 
they  have  the  tube  of  the  calyx  adherent  to  the  disc.  E,ferox  is 
an  elegant  aquatic,  covered  with  prickles,  with  peltate  orbicular 
leaves,  and  bluish  purple  or  violet  flowers.    This  species  emulates 
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Victoria  regia  in  the  size  of  its  leaves,  with  an  iiiaignificant 
flower.  The  Victoria  regia^  as  we  have  seen  in  an  earlier 
chapter,  produces  leaves  six  feet  and  a  half  in  diameter,  and 
flowers  fifteen  inches  across.  These  inhabit  the  cool  transluoent 
lake-like  rivers  of  Demerara,  as  illustrated  in  Plate  Y.  The 
NUPIIARDR.S  have  calyx  and  petals  both  distinct.  The  species  aie 
about  twenty.  The  Blue  Water  Lily  {N.  C(xrulea\  the  aaored 
plant  of  the  ancient  Egyptian,  is  very  frag^rant.  N.  edulis  con- 
tains abundance  of  starch  in  its  root,  and  is  an  article  of  diet  in 
India.  N.  lotus,  the  Egyptian  Lotus,  grows  in  slow  running 
streams,  and  in  the  rice-fields,  in  Egypt.  It  has  large  white  flowers, 
with  sepals,  red  at  the  margins ;  the  seeds  and  roots  were  dried 
and  made  into  bread  by  the  ancient  Egjrptians.  In  If.  alba^  the 
common  White  Water  Lily  of  our  ponds  and  ditches,  the  flowers, 
according  to  Linnaous,  open  in  the  morning  about  seven  o'clock 
and  close  again  on  the  approach  of  evening.  The  leaves  of  Water 
Lilios  ure  large,  succulent,  and  floating,  the  sepals  and  petals 
numerous,  imbricated,  and  passing  gradually  into  each  other,  with 
persistent  sepals.  The  leaf  is  a  rounded  ovate,  usually  purplish 
beneath,  the  lobes  at  the  base  almost  parallel,  and  the  leaf  stalk 
cylindiical.  In  If  up/tars,  on  the  contrary,  they  are  ovate,  pointed, 
the  basal  leaves  slightly  divergent,  and  the  leaf  stalk  angular, 
esi^ecially  on  the  upper  part. 

The  Nelumbiace^:,  or  Water-beans,  are  natives  of  stagnant 
waters  in  the  temperate  and  tropical  regions  of  both  hemispheres ; 
chiefly  remarkable  for  the  beauty  of  their  flowers.  The  fruit 
of  Kelumbrum  speciosuni  is  supposed  to  have  been  the  Egyptian 
Bean  of  Pythagoras,  and  the  flower  that  mythic  lotus  so  common 
upon  the  monuments  of  Egj'pt  and  India. 

Ranunculacm. 

Hypogjmous  exogens,  flowers  monodichlamydeous,  placentse 
sutural  or  axile,  embryo  minute,  enclosed  in  copious  fleshy  or 
horny  albumen.    119  genera,  1,703  species. 

Fine  exogenous  trees  or  Bhmbii,  flowers  8<ditar7,  often  odoriferous, 
with  distinct  carpels,  laive  convolute  stipules,  an  imbricated  cwolla,  and 

homogeneous  albumen.  The  order  contains  some  of  the  finest  trees  and  [     CII.  Hagnoliacew. 
slu-ubH  in  the  world,  with  strikingly  beautiful  flowers  and  foliage ;  natives 
of  thA  woods,  swamps,  and  hill^  of  North  America,  they  stretch  on 
the  one  hand  to  the  West  India  Islands,  on  the  other  to  China  and  Japan. 
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Exogenous  trees  and  ■hrobs,  with  distinct  carpels,  no  stipules,  a  Tslrate  ' 
eoroUaand  mminate  aUmmen ;  leaves  alternate,  simple,  entire,  withost 
stipules ;  flowers  usually  green  or  brown,  axillaiy  and  solitary.  The  tropics 
ef  tlw  old  worid  are  tiM  habitat  of  the  order. 
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Exogenous  trees,  shnbs,  or 
flowers  in  terminal  racemes  or  _ 

gynous,  rising  from  a  torus,  caroeb  distinct,  no  ^pules,  imbricated 
corolla,  homogeneous  albumen,  and  arillate  seeds.  The  habitat  of  the 
order  is  Australia,  India,  and  equinoctial  America,  and  in  equinoctial 
Africa  a  few  species  are  met  with. 

Exogenous  herbs,  rarely  shnibs,  leaves  alternate ;  dilated  petiole  nearir 
clasping  the  stem;  flowers  rather  conspicuous,  with  guly  coloured  sepab  if 
apetalous,  petals  hvpocynous,  distinct  carpels,  no  separate  stipules, 
an  imbricAted  coroUa,  homogeneous  albumen,  and  seeds  without  ariL 
The  Crowfoots  differ  widely  in  the  nature  of  calyx  and  corolla,  these 
oigans  extending  into  spurs  in  these  organs  in  Clematis  and  Larkspurs, 
while  sepals  and  petals  are  blended  together  in  Caltha  and  Anemone, 
and  the  spurred  and  sporless  species  sgain  assimilated  in  the  Antarctic 
species,  I{(tnunaiiiu  aeaulit.  One-flf th  of  the  order  is  found  in  Europe, 
one-seventh  in  North  America,  one-twentv-flfth  in  India,  one-eeventeendi 
in  South  America,  and  a  few  species  are  found,  according  to  De  CandoUe, 
in  Australia. 

Exogenous  herbaceous  perennials,  with  fibrous  roots,  inhabiting  bogs, 
leaves  radicle,  a  hoUow  um-shaped  petiole,  a  sort  of  pitcher  with  arti- 
culated lamina,  fitting  like  a  lid ;  carpels  consoUdatea,  with  permanent 
calyx  and  axile  placenta.  The  singular  flower,  called  the  Side-«addle 
flower,  from  its  tabular  leaves,  seems  to  be  confined  to  the  bogs  of  Korth 
America,  while  analogous  species  inhabit  the  woods  of  Quayana. 

Herbaceous,  with  some  shrubby  exogens,  often  with  a  milky  iuice, 
with  one,  two,  or.  three-parted  flower,  consolidated  carpels,  deciduous, 
that  is,  falls  off,  and  genially  with  parietal  placenta :  the  common  red  weed 
of  the  fields  is  the  well-kuown  example  of  this  order.  Two  thirds  of  the 
order  find  their  habitat  in  Europe ;  they  range  from  Siberia  to  Japan,  and 
a  few  are  American  ;  one  senera,  Romneva,  i4;>«t)aches  the  Sarracen- 
iacea  in  the  structure  of  its  placenta,  wtadh  divides  the  ovary  with 
many  distinct  cells,  while  the  ovules  are  distributed  over  the  whole  surface 
•f  the  dissepiments,  as  in  the  Water  Liliea.  j 

UanuU — ^so  called  from  rana^  a  frog,  from  many  of  the  species 
inliabiting  humid  places  usually  the  haimt  of  that  animal — are 
characterised  by  the  presence  of  a  distinct  calyx  and  corolla, 
sometimes  so  blended  together,  however,  as  to  be  indistinguishable ; 
while  in  other  instances  there  is  no  corolla,  and  occasionally  both 
are  absent.  In  general  there  is  an  indefinite  number  of  stamens 
but  there  are  exceptions  to  that  rule,  as  in  the  Bocagea^  among 
the  AnonacesD,  in  which  the  stamens  and  carpels  are  definite. 

The  Magnoliace^  include  some  of  the  finest  trees  and  shrubs 
in  the  world.  The  typical  Magnolia  grandiflara  is  an  evergreen 
tree  of  North  America,  which  sometimes  attains  the  height  of 
seventy  feet.  Its  ovate,  oblong  coriaceous  leaves — the  upper  sur- 
faces of  a  pale  green,  shining  and  glossy,  the  under  rusty,  with 
white  and  erect  flowers,  with  nine  to  twelve  expanding  petals — 
constitute  it  one  of  the  noblest  trees  of  the  American  forest.  There 
are  many  species  of  the  genus,  of  which  this  is  the  grandest 
example. 

Other  plants  of  the  order  are  remarkable  for  the  beauty  of 
their  flowers.    Liriodendran  tulipifera^  the  Tidip  Tree,  with  half 
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a-i1ozon  popular  svnonyms,  is  a  liandsome  tree,  with  four-lobed 
tnmoato  snddle-shaped  leaves,  and  large  elegant  flowers,  coloured 
gnvn,  yellow,  and  orange,  sometimes  attaining  the  height  of  a 
hundnxl  and  twenty  feet,  and  a  circumference  of  twenty  feet 
Nor  IS  the  order  deficient  in  officinal  properties,  or  fragrancy. 
Their  jjt^nenil  character  is  bitter  and  tonic  in  taste,  with  fragrant 
iMlon>us  Howers.  J/,  glania  is  so  stimulating  as  to  produce  fever 
and  intlanimatory  gout,  according  to  Barton.  A  species  of 
MkhiU  iu  ealliHl  Tsjami>ar,  is  the  delight  of  the  people  of  India 
for  its  fnipnint  prt^jKTties. 

The  ANoN  ArK.i:  are  trees  and  shrubs  of  the  tropics  in  both  hemi- 
spheric, whenet*  they  spread  to  the  north  and  south  within  certain 
limits.  Their  goneral  properties  are  their  powerful  aromatic  taste 
auil  smell.  The  ilowers  of  some  are  sweet  and  fragrant.  Others, 
as  Afict'i  S€i*ntmost(ty  have  a  heavj-,  disagreeable  odour.  The  jDil- 
/i7nfi>if  an*  tnvs  and  shrubs  of  Australia,  India,  and  tropical 
AnuTioa,of  ivmjwnitively  little  interest,  though  some  of  the  Indian 
sjHvii^  ari*  of  gn\it  In^mty.  Dr.  Wight  speaks  of  them  as  equally 
n^markaWe  tor  the  jjrandeur  of  their  foliage  and  the  magnificence 
of  their  tlowers.    The  plants  generally  are  astringent. 

The  K  \M  Nri  i.  vrK.i:,  the  typical  order  of  the  Ranals,  are 
herKioixnis,  rarely  shrubby,  plants,  and  they  are  chiefly  natives 
of  Kuri^{H\  with  a  sprinkling  of  Xorth  American,  Indian,  and 
Afrieau  i>lauts,  on  the  shores  of  the  Mediterranean ;  acidity,  cans- 
tieity,  and  |H>ison  are  the  general  characteristics  of  the  order, 
whieh  iuoludes  a  iH>werful  sudorific  in  Ranunculus  glaciatis^  a 
str\>ng  diun^tie  in  AroNtfttm  Xape/fus  and  Cammarum,  drastic 
purjrjitives  in  the  IIM  fHWS,  a  virulent  poison  in  some  of  the  seeds 
of  Ai\*Nitum  nnd  Ranunmlus  t/tora,  while  many  of  the  order  are 
vennefupil  and  tonic. 

To  give  any  suflieient  idea  of  this  important  family,  it  will  be 
utHVssary  to  study  successively  the  Columbine,  the  Hellebore,  the 
liarkspur.  Aconite,  [Ranunculus,  Clematis,  and  Peony.  Country 
jHH>pU\  8tnu*k  with  the  form  and  elegance  of  the  Columbine 
(At/utlt'(;ia  rw/yaw),  have  bestowed  the  name  of "  Our  Lady's 
gloves  **  uptm  its  flowers  (Fig.  397).  Its  petals  are  fashioned 
^nth  spurs,  the  shape  of  a  hollow  comet,  hooked  at  their  extremi- 
ties ;  there  arc  five  of  them,  which  alternate  with  as  many  level 
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and  petaloidal  sepals.  The  stamens  are  numerous,  disposed  in 
ten  phalanges,  five  of  which  alternate  with  the  petals  and  five 


Fig.  397.— The  Columbine  {Aquilegia  rulgaris). 


with  the  sepals,  which  they  exceed  in  length.  The  whole  of  the 
interior  face  of  the  anthers  is  against  the  filaments,  and  they  per- 
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form  their  dehiscence  by  two  lateral  clefts.  Of  these  stamens  ten 
only  are  represented  by  filaments  dilated  in  the  form  of  mem- 
branous scales  of  a  silvery  white,  folded  upon  their  edges  and 
laid  upon  the  pistil.  The  organ  is  composed  of  five  free  unilocular 
ovaries,  containing  many  anatropal  ovules  inserted  in  twooontiguoiis 
vertical  scries.  These  ovaries,  when  at  maturity,  change  into  five 
free  follicles.  The  seeds  which  they  enclose  contain  a  very  small 
embryo,  placed  at  the  base  of  a  thorny  and  very  abundant  alba- 
men.  With  regard  to  the  organs  of  vegetation,  the  stem  is  erect, 
solitary,  or  more  or  less  numerous, — ^that  is,  one  only  from  the 
head  of  the  roots  to  the  branching  on  the  upper  portion.  The 
radicle  leaves,  for  the  most  part,  stalked;  base  of  the  stalk 
dilated  leaflets,  brood  as  long,  and  petiolated  with  long  petiolated 
divisions  of  the  first  order,  irregularly  three-lobed  stem  leaves, 
few  with  shorter  stalks,  the  upper  ones  sessile,  bracts  narrow  and 
three-lobed. 

The  Columbine  {Aquilegia  vulgaris)  is  found  growing  in  its 
primitive  simplicity  in  hilly  woods  and  upon  the  borders  of  the 
forests  of  Bondy,  Montmorency,  St.  Germain,  Yersailles,  and  in 
woods  and  copses  where  the  soil  is  calcareous,  in  various  parts  of 

England  and  Scotland.  In  the  chalky 
copses  of  Kent  and  Surrey  there  is  no 
doubt  of  its  being  indigenous.  In  the 
Helleborej  or  Christmas  Rose,  the  sepals, 
^f/  y/  \  1  ^'^'^V  ®^  ^  number,  are  large,  and  the  petals 
--^^2^/        V'^^^^s^^^  small  and  numerous,  and  situated  at  the 

base  of  theandra3caeum(Fig.  398).  The 
corolla  of  the  Columbine  may  be  said  to 
be  a  calcareate  polypetalous  corolla :  but 

Fifif.  398.— The  Columbine.  ,     ,  . 

«,  live  sepaia ;  p,  live  petal*.  culturc  uas  workcd  many  curious  modi- 
fications in  the  Columbine.  We  frequently  see  the  five-petalled 
comet  enclosed  with  others,  fitted  in  series,  whilst  five  others,  of 
a  like  series,  are  placed  opposite  the  sepals.  It  seems,  in  fact,  as  if 
the  flower  was  entirely  composed  of  these  cornets,  the  one  series 
contained  within  the  other.  In  other  varieties,  on  the  contrary,  in 
place  of  the  hollow  spur  or  comet,  we  find  only  oval  and  almost 
flat  petals,  often  in  considerable  numbers.  As  in  all  these  cases  the 
stamens  become  scarce  as  the  supernumerary  petals  increase  in 
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number,  one  is  led  to  think  that  the  formation  of  these  petals 
arises  in  some  way  from  the  metamorphosis  of  tiie  stamens. 

The  Hellebores  have  a  calyx  with  five  sepals,  a  corolla  haying 
from  five  to  ten  petals,  short,  tubulous,  and  bilabiate,  an  indefinite 
number  of  stamens  and  pistils,  varying  in  number  from  two  to  ten. 
They  are  slightly  coherent  at  the  base  ;  and  the  ovary,  like  that 
of  the  Columbine,  contains  two  series  of  ovules.  The  fruit  also  is 
a  follicle.  To  give  the  reader  a  bettor  idea  of  the  aspect  of  plants 
of  this  tribe,  we  will  take  the  Crowfoot  {Ileilebarus  fcRtidus),  com- 
mon enough  in  stony  places  by  the  roadside,  and  in  the  glades  of 
forests.  It  is  a  plant  with  a  poisonous  odour,  with  thick,  generally 
erect,  vertical  stem,  terminating  in  a  taproot.  The  stem,  which 
is  evergreen  during  the  winter,  and  ranging  from  three  to  six  feet 
in  height,  is  strong  and  erect,  bare  in  its  lower  parts,  leafy  towards 
the  summit,  and  divided  into  floriferous  branches.  The  leaves, 
which  adhere  to  the  stem,  are  coriaceous,  and  of  a  spotted  green 
colour,  are  petiolate,  with  lanceolated  segments,  straight,  dentate, 
and  generally  free  at  the  base.  The  flowers  are  inclined,  and  dis- 
posed in  branching  corymbes.  The  sepals  are  concave,  erect,  and 
greenish,  often  edged  with  purple.  The  follicles  are  oblong,  and 
terminate  in  a  long  beak  or  spur. 

The  Hellebores  are  all  interesting  to  lovers  of  gardening,  because 
for  the  most  part  they  flourish  during  the  winter ;  such,  in  parti- 
cular, are  the  Block  Hellebore,  or  Christmas  Rose,  and  the  little 
Yellow  Hellebore,  known  to  botanists  under  the  name  of  JEJrarU/tis 
kiemalUj  which  flourishes  when  the  snow  begins  to  fall. 

The  Ijorkspurs  {Delphinium)  have  a  calyx  with  five  unequal 
petaloid  sepals,  the  upper  with  straight,  printed,  hom-like  spur. 
The  petals,  which  in  .sr>me  species  are  four  in  number,  in  others  are 
reduced  to  only  one  by  some  process  of  abortion  and  consolidation, 
— ^for  ori^pnally  there  are  always  eight  petals,  six  of  which  are 
developed  in  pairs  opposite  three  of  the  sepals,  while  two  are 
devplt)ped  singly  opposite  the  two  other  sepals.  However  that 
may  be,  the  two  siiperior  petals  in  one  case,  and  the  single  and 
superior  petal  in  the  other  case,  are  prolonged  in  a  pointed  horn 
included  in  the  spur  of  the  calyx.  The  stamens,  which  are  very 
numerous,  are  disposed  in  eight  series,  opposite  to  the  eight  original 
petals.    The  carpels,  from  one  t*)  tive  in  number,  are  free,  sessile. 
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and  vorticilate,  changing  into  follicles  at  a  later  period,  and 
oi^cupying  the  centre  of  the  flower. 

The  Ih  fphinium  consoliday  commonly  known  under  the  name  of 
Wild  larkspur,  is  frequently  found  at  harvest-time  in  cultivated 
fields  n>und  Paris,  and  other  places,  but  in  this  country  it  has  only 
lieen  found  wild  in  the  Channel  Islands.  Its  stem  is  slight  and 
straijrht,  with  numerous  branches,  its  leaves  are  slender  and  thong- 
like, its  short  bunches  of  blue  flowers  form  a  panicle.  The  seedB 
i)f  this  sjMHues  partake  of  the  acrid  and  poisonous  properties  of  the 

genus.  The  expressed  juice  of 
the  petals,  mixed  with  alum, 
make  a  blue  fluid  ink.  The  form 
of  the  flower,  with  the  spurred 
calyx,  is  represented  in  Fig.  399. 

Many  beautiful  species  of  the 
Larkspur  are  cidtivat'Od  in  gar- 
dens, such  as  the  Delphinium 
elaUm^  Delphinium  grandi- 
flonmy  &c.,  species  originally 
from  Siberia:  one  of  the  most 
elegant  is  the  Delphinium  Ajacis, 
originally  from  the  East  and  from 
Algeria ;  it  is  often  met  with  in 
gardens,  and  has  also  been  found 
in  our  cornfields,  where  its  seeds 
have  been  disseminated,  no 
doubt  by  some  of  the  aids  to 
nature  to  which  we  have  alluded 
elsewhere. 

The  Aconites  {Aconiium)  have 
five  unequal  petaloid  sepals,  the 
superior  of  which  is  formed  like 
a  helmet,  or  palla,  lapping  over 
the  corolla.  This  latter  organ  is  composed  of  from  two  to  eight 
petals,  of  which  the  two  upper  form  an  elongated  aiglet  terminating 
in  a  reversed  hood ;  whilst  the  lower,  which  are  very  small  and 
filiform,  are  often  absent  altogether.  The  numerous  stamens  are 
disposed  in  series,  as  in  the  Larkspurs,  and  in  the  centre  of  the 
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Fig.  400 — AconUiH 
Mapellos. 


flower  we  find  from  three  to  five  pistils^  which  become  follicles. 
The  Aconites  are  very  poisonous  narcotic  herbs,  but  when  applied 
with  discrimination  they  become  eminently  useful  in  medicine, 
being  employed  in  cases  of  neuralgia,  rheumatism,  paralysis, 
and  purulent  infections.  The  naost  poisonous  species  is  the 
Aconitum  ferox.whioh  is  acrid  in  the  highest  degree.  The  Aconitum 
Napellus  (Fig.  400)  is  another  officinal  species ;  it  is  rarely  met 
with  about  Paris,  but  is  often  found  by  tourists 
in  the  mountains  of  Switzerland.  On  the  Jura 
range  it  grows  to  the  height  of  three  feet, 
having  straight,  simple  stems,  the  upper  part 
slightly  branching,  furnished  with  leaves,  shiny, 
of  a  deep  green  colour  above,  and  of  a  pale 
green  below,  calyx  in  five  or  seven  segments, 
into  oblong,  incised  lobes.  Its  flowers,  which 
are  blue  and  of  an  elegant  aspect,  form  elon- 
gated bunches,  with  two  little  bracts  below 
each  flower. 

The  Ranunculus  (Fig.  401)  has  a  green  calyx,  composed  of  five 
sepals ;  the  corolla  has  five  petals,  furnished  at  the  internal  base  of 
their  aiglet  with  a  nectariferous  pore  at 
the  claw,  which  is  covered  by  a  scale.  The 
stamens  and  pistils  are  very  numerous; 
the  former  are  of  the  ordinary  structure, 
but  the  latter  are  disposed  in  an  oblong 
prolongated  globulous  head  or  capitulum, 
having  a  short  beak,  enclosing  a  single 
ascending  and   anatropal  ovule,  which 
become  achenes  after  a  time.   The  British 
species  have  all  white  or  yellow  flowers ; 
and  the  achenes  occur  in  several  rows, 
forming    a  globular,  ovoid,   or  oblong 
head,  terminating  abruptly  in  a  point. 
Many  of  them  are  submerged  or  floating  plants  of  slender  stem, 
some  of  them  with  handsome  showy  flowers,  sometimes  covering 
the  whole  surface  of  the  ponds  or  ditches.    This  is  the  case 
with  R,  trichophylluSy  the  Water  Crowfoot, 
and  rather  rigid  foliage  is  very  conspicuous, 


Fig.  401.— Ranunculus  hinQtes. 
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according  to  Dr.  Pulteney  (Liim.  Trans.,  t.  p.  19),  are  not  only 
innocuous,  but  nutritive  to  cattle,  the  cottagers  on  the  banks  of  the 
Avon  gathering  them  into  boats,  from  which  their  cows  eat  them 
with  avidity.  Many  species  of  this  tribe  possess  blistering  propsf- 
ties,  that  is  to  say,  they  stick  to  the  skin  and  produce  an  irritation 
which  goes  far  towards  the  destruction  of  the  epidermis,  and  the 
formation  of  a  sore :  the  species  used  for  these  purposes  are  the 
Eanunculus  Jlammula  (Lesser  Spearwort) ;  R.  lingua  (Oreat  Spesr- 
wort) ;  R.  repens  (Creeping  Crowfoot,  or  Golden  Crowfoot).  When 
the  juice  of  these  flowers  is  distilled,  the  liquid  drawn  from 
it  contains  a  very  acrid  principle.  Animals  will  not  touch  the 
Ranunculi  when  fresh,  but  when  dried  and  used  as  hay  its  taste  it 
lost  The  Sweet  or  Wood  Crowfoot,  K  auricomuSy  or  Gbldilocki, 
differs  remarkably  from  most  of  the  tribe ;  it  grows  in  tufts  with 
numerous  stems,  very  slightly  branching  above,  its  habitat,  woods, 
and  moist  shady  places,  and  it  is  without  the  acridity  so  oommon  to 
the  tribe.  The  Buttercup,  Eing-cup,  or  Meadow  Crowfoot  (22. 
auris),  in  spite  of  its  known  acridity,  has  been  a  favourite  with  the 
poets.    One  sings  of 

**  The  kingfcup  of  gold  brimming  over  with  dew, 
To  be  kissed  by  a  lip  just  as  fresh  as  its  own.'* 

One  variety  of  this  species  having  become  double,  was  a 
favoiirite  in  old  gardens,  and  probably  is  still,  under  the  name  of 
Bachelors'  Buttons. 

The  Creeping  Crowfoot  {R.  repens)  is  the  Cuckoo-bud  of 
Shakespeare. 

'*  When  daisies  pied  and  violets  blue, 
And  cuckoo-buds  of  yellow  hue, 
Do  paint  the  meadows  with  delight." 

Amongst  the  Ranunculi  we  must  also  mention  the  Clematis^ 
Anemones,  Hepticas,  and  Adonis. 

The  Clematis  (Traveller's  Joy,  and'  several  other  popular  names) 
has  a  calyx  with  four  petaloidal  divisions,  and  without  a  corolla. 
The  stamens  and  pistils  are  nimierous  as  in  the  Ranunculus  ;  their 
pistils  are  unilocular ;  after  efflorescence  they  become  achenes,  with 
seeds  reversed,  and  surmounted  by  a  sort  of  plimiose  tail,  resulting 
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from  the  growth  of  the  style.  They  are  climbing  shrubs.  The 
leayes,  when  pulled  and  laid  upon  the  body,  produce  inflammation, 
Tesication,  and  ulceration  of  the  skin ;  properties  which  mendi- 
cants sometimes  use  to  produce  artificial  ulcers, — Whence  one  of  their 
common  names.  Beggar's  Herb.  Its  flowers  are  white,  disposed 
in  axillary  panicles ;  the  name  of  "  Virgin'i^  Bower "  was  given 
to  this  species  by  old  Gerarde  in  1697,  "  by  reason  "  as  he  tells  us, 
of  the  goodly  shadowe  which  they  make  with  their  thick  bushing 
and  climing ;  as  also  for  the  beauty  of  the  flowers,  and  the  pleasant 
savor  or  scent  of  the  same.''  And  indeed  there  is  no  finer  orna- 
ment in  our  country  hedges,  than  this  pretty  bush  with  its  copious 
clusters  of  white  blossom.  The  flower  has  one  floral  envelope,  and 
is  one-cloaked ;  the  corolla  is  absent,  hence  the  flower  is  apetalous. 
Fig.  402  is  a  front  view  of  the  flower,  Fig.  408  a  back  view  of  the 
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Back  and  front  riew  of  the  flower  cf  Clemttii  vitalba. 


same  flower.  We  meet  sometimes  on  lawns  and  gardens  with  CleTna- 
tis  Jlammula  (Sweet  Clemati8),where  it  is  used  to  ornament  palisades 
and  bowers,  and  where  it  is  distinguished  from  the  preceding 
species  by  its  sepals,  which  are  covered  with  a  hairy  down  at  the 
edges.  We  frequently  see  climips  of  Clematis  viticella,  where  the 
sepals  are  violet,  purple,  or  rose  colour,  the  flowers  of  which  are 
produced  double  by  cultivation.  We  som^imes  see  beside  this 
species,  the  AtrageTmm  of  the  Alps,  remarkable  for  the  beauty  of 
its  large  flowers  of  violet  blue :  the  Atragene  tribe  is  distinguished 
from  the  Clematis  by  the  existence  of  a  corolla,  composed  of  nu- 
merous petals  shorter  than  the  sepals. 

Peontbs  {PtBonia)  have  the  calyx  foliaceous,  coriaceous,  persis- 
tent, with  unequal  sepals ;  the  corolla  is  composed  of  five,  six,  or  ten 
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nearly  equal  petals  ;  the  pistils  arc  variable  in  number,  and  enclose  a 
great  number  of  ovules;  the  fruit  is  a  coriaceous  foUicule;  the 
receptacle  is  swollen  into  a  fleshy  disc,  which  forms  a  sort  of  sacL 
The  seeds  are  furnished  with  a  slightly  developed  arill  rising  oat 
of  the  placenta  which  surrounds  it.  The  Peonies  are  herbaceous 
or  somewhat  shrubby  perennial  plants,  with  alternate  leaves ;  they 
arc  among  the  earliest  ornaments  of  our  gardens  in  the  spring 
time.  In  the  Moutan  Peony,  commonly  known  as  the  Tree  Peony, 
the  petals  are  sometimes  white,  marked  at  the  base  with  a  purple 
shade,  and  sometimes  rose  coloured.  This  Peony  has  become  douUe 
under  culture  ;  by  cultivating  this  species  for  fifteen  centuries  the 
Chinese  have  obtained  two  hundred  varieties.  The  Peony  has 
been  introduced  into  France  since  the  commencement  of  the  present 
century.  We  may  also  note  the  Common  Peony  {Paonia  qfficinalu) 
with  red,  rose  coloured,  or  variegated  petals,  the  flowers  of  which 
are  easily  grown  double.  The  Peonies  were  famous  as  agents  of 
sorcery  in  the  olden  times  ;  the  Coral  Peony  is  commonly  known 
as  the  ilale  Peony. 

The  l*eony  has  a  very  ancient  history,  according  to  Theophrastus, 
and  after  him  Pliny ;  it  is  to  be  gathered  of  necessity  in  the  night, 
"  for  if  any  man  shall  pluck  of  the  fruit  in  the  day  time,  being 
scon  of  the  woodpecker,  he  is  in  danger  to  lose  his  eyes," — this 
is,  according  to  Gerarde,  the  seeds  of  the  Peony.  Even  at  the  pre- 
sent day  anodyne  necklaces  are  worn  roimd  the  necks  of  children 
cutting  their  teeth.  It  is  a  common  garden  plant,  and  although 
Withering  thought  he  had  found  it  among  the  Vincent  rocks,  on 
the  Avon,  near  Bristol,  growing  wild,  it  was  probably  introduoed 
there  from  some  foreign  country  by  ships  entering  the  port  of 
Bristol.  "  Amid  the  shelving  rocks  and  loose  shingly  stones,  at 
the  elevation  of  a  hundred  feet  above  the  river,'*  however,  "there 
ye  may  see  the  Peony  spreading  wide." 

Papaveracke.  The  Poppies  have  a  calyx  with  two  caducous 
sepalsTa  coroUa  of  four  petals,  with  numerous  stamens,  provided 
with  a  long  filament,  whose  anthers  open  laterally  by  two  longi- 
tudinal clefts.  The  imilocular  pistil  is  almost  entirely  divided  by 
many  placentary  glands,  which,  emanating  from  the  walls,  advance 
nearly  to  the  centre,  bearing  a  number  of  anathropal  ovules  in- 
sert^ over  its  whole  surface. 
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The  Poppies  are  herbs  with  a  white  milky  juice,  with  dentate 
leaves;  the  leaves  emanating  from  the  root  are  petiolate;  those 
issuing  from  the  stem  are  sessile,  or  embracing.  Their  peduncles, 
solitary,  unifloral,  are  inclined  before  inflorescence. 

We  select  for  description  three  kinds  of  Poppy. 

1.  The  Com  Poppy  {Papaver  rhceas)  is  very  common  in  the 
corn-fields,  cultivated  ground,  and  by  road  sides,  and  forms,  along 
with  the  Corn  Centaury,  the  most  graceful  orna- 
ment, although  it  is  the  last  plant  the  farmer 
would  see  in  his  fields ;  its  specific  name  is  de- 
rived from  nova,  pomegranate^  which  the  capsule 
is  supposed  slightly  to  resemble.  (Fig.  404.) 
Its  mucilaginous,  acid,  bitter  petals  are  emollient 
and  slightly  narcotic. 

2.  The  Poppy  of  the  East,  or  Townefort's 
Poppy,  has  scarlet  or  orange-coloured  petals,  with 
black  and  purple-coloured  aiglets;  differs  but  little        Fi^.  404. 
from  the  bracteated  Poppy  (Papaver  bractiatum). 

3.  The  Narcotic  Poppv  (Papaver  somniferum)^  of  which  there  are 
two  varieties :  one,  the  JVjiite  Poppy  (Fig.  405),  so  called  because 
the  seed  is  generally  white,  is  the  variety  cultivated  for  the  purpose 
of  extracting  opium ;  the  other  is  the  Black  Poppy,  because  the  seed 
is  black,  and  which  furnishes  sweet  oil,  known  under  the  name  of 
Poppy  Oil.  This  oil,  in  spite  of  the  narcotic  influence,  is  found  to 
be  perfectly  wholesome,  and  is  extensively  used  for  its  own  quali- 
ties, as  well  as  to  adulterate  Olive  Oil.  It  is  well  known  that 
opium  is  nothing  more  than  the  thickened  juice  of  the  White 
Poppy.  The  juice  flows  out  from  an  incision  made  in  the  ovary 
a  little  before  ripening. 

The  history  of  the  Opium  Poppy  is  very  obscure  as  to  the  date 
of  its  first  cultivation,  but  it  was  well  known  to  the  Qreeks,  and  was 
cultivated  for  its  seeds,  as  we  learn  from  Theophrastus.  It  is  also 
described  by  the  Arab  authors  under  the  name  of  "  Afeesgou."  The 
White  Poppy  is  supposed  to  be  a  native  of  Asia  Minor,  or  of 
Persia,  but  it  is  nowhere  found  in  a  wild  state.  It  is  distinguished 
by  obovate  or  globular  capsules,  which,  as  well  as  the  calyx,  are 
smooth ;  the  stem  smooth  and  glaucous  ;  leaves  embracing  the  stem, 
and  incised  and  obtusely  dentate ;  the  flowers  are  usually  red^  of 
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different  tints ;  but  there  is  also  a  white-flowered  Tariety,  which 
Dr.  Royle  describes  as  peculiar  to  the  plains  of  India,  while  the 
red  flowers  he  has  only  seen  in  the  Himalaya  mountains. 


The  Celandine  {Chelidonium  majus)  belongs  to  the  family  of 
PapavercLcecB.    It  is  a  perennial  plant  with  a  reddish  yellow  juice, 
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wliich  has  a  certain  reputation  for  the  cure  of  warts.  The  stems 
are  straight,  branchy,  pubescent,  being  covered  with  long  patu- 
lous hairs  scattered  over  it  The  leaves  have  from  three  to  seven 
lobed  oval  segments,  the  lobes  notched  and  crenidate,  glaucous 
below.  The  flowers,  which  are  yellow,  are  disposed  in  simple 
umbels,  differing  remarkably  from  those  of  the  Poppy  in  the 
structure  of  the  pistil.  This  organ,  in  reality,  is  composed  of  a 
versilocular  ovary,  having  only  two  parietal  placentae,  surmounted 
by  a  short  style  with  bilobate  stigma.  The  fruit  is  a  linear  cap- 
sule, and  opens  with  two  valves  which  detach  themselves  from 
the  base  to  the  summit ;  leaves  persistent,  the  frame  formed  by 
placentae. 

The  seeds  seem,  besides  other  remarkable  peculiarities,  to  be 
provided  with  a  little  white  cellular  excrescence  like  a  crest. 

There  is  still  in  this  family  the  Eackscholtzia  Calif omica,  a  peren- 
nial plant  with  a  large  solitary  flower  of  a  golden  yellow  colour, 
closing  itself  up  when  it  rains,  the  sepals  of  which,  coherent  at 
the  base,  detach  themselves  in  one  piece  after  the  fashion  of  a 
little  pointed  hat. 

Berberids. 

Hypogynous  exogens  with  monodichlamydeous  flowers,  un- 
symmetrical  in  the  ovary ;  placentae,  sutural,  parietal,  or  axile ; 
stamens  definite,  minute  \  embryo  enclosed  in  a  large  quantity  of 
hard  fleshy  albumen.  Seventy-nine  genera,  six  hundred  and  four 
species. 

Delicate  herbaceous  exoffens.  often  covered  with  glands ;  with  reinilar  ^ 
pymmetrioal  flowers,  parietal  placentae,  and  stamens  alternating  ^ith  the 

petals,  sometimes  two.  three,  or  four;  the  number  distinct  Mn<i  witliering.  I     CL^H.  Droseraces. 
The  glandular  hairs,  the  irritability  of  which  reaches  its  maximum  in  the 
Catclirty  ( Diorura),  are  peculiar  characteristics  of  the  order. 

Herbaceous  exogens  with  brittle  stems  and  a  watery  juice,  having 
irregular  unH>'mmetrical  flowers,  purfile,  white,  or  yellow;  parietal  pla- 
centae ;  stamens  opposite  the  petals ;  four  hypogynous.  or  six,  in  two  parcels, 
opposite  the  outer  petals. 

Exogenous  shrubs  or  herbaceous  perennials,  for  the  most  part  hairless, 
but  often  spiny  with  retrular  symmetrical  flowers:  sutural  placentae; 
stamens  opposite  the  petaU,  and  equal  in  number,  with  recurv^  anthers 
below. 

Exogenous  scrambling  or  climbing  shmbe,  with  tumid  separate  joints, 
regular  symmetrical  flowers  arranged  in  thyrses,  umbells  or  panicles; 
axile  placentae;  stamens  opposite  the  petals;  anthers  opening  longitu- 
dinally. 

Exogenous  trees  or  shrubs,  with  regular  symmetrical  flowers,  terminal 
or  axillary ;  axile  and  parietal  placentae :  stamens  alternate,  with  petals ; 
ascending  or  horizontal  ovules,  and  imbricated  petals.  The  order  are 
chiefly  plants  of  Australia,  a  few  only  occurring  in  Africa,  the  Paciflc 
islands,  China,  Japan,  and  Madeira ;  many  of  them  are  resinous ;  some  of 
them  yield  pleasant  sub-acid  fruits. 

dd2 
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ICzoirraoaii  tren  nr  riinibe,  ofren  ifiny,  with  refrolar  tynunettical  \ 
flowem,  nnaU  axilUry,  and  often  fragrant :  axile  placenta ;  stamens  alter-  | 
nate  with  the  petals :  omles  pendnloos,  and  corolla  Talntfe.   A  small  v     nw.mrr  fHirarmw 
order  of  tropiciU  shrubs  of  Afric-i.  Australia,  and  India,  one  only  of  the 
West  Indies,  a  few  of  the  Cape  of  Good  Hope. 

Bzflfrenoos  nhnibs,  with  persistent  noostipolate  leaves,  with  re^nlar 
sjmmetricftl  flowers  on  racemes :  axile  placenta ;  stamens  altemate,  with 
the  petals  e<|iial  to  them;  pendulous  omits;  and  imbricated  ooroUa. 
They  are  natives  of  North  America,  with  no  known  nsefU  propeitiea. 

The  Berberid  orders  do  not  at  first  glance  present  a  very 
obvious  or  natural  arrangement  of  their  respective  £uniliea. 
The  union  of  Vines,  Fumitories,  and  Berberis  seem  at  first  glance 
to  be  paradoxical.  But  botanists  find  in  their  structural  anatomy 
resemblances  which  are  not  obvious  to  the  uninitiated.  The 
group  is  characterised  by  unsymmetrical  flowers,  a  definite 
number  of  stamens,  a  minute  embryo  enclosed  in  a  hard  homy 
albumen ;  but  even  these  characteristics  fail  in  the  typical  genus 
Berberis,  whose  embr)'^o  is  much  larger ;  but  then  the  long  radicle 
and  small  cotyledons  proclaim  a  relationship. 

Among  these  plants  we  have  the  Dros£Racr£,  so  called  from 
^poeroc,  "  dew,"  an  order  of  delicate  herbaceous  plants,  chiefly  marsh 
herbs  of  the  south  of  Europe,  and  ranging  up  to  the  tropics; 
some  of  them,  as  Dio7ma  muscipula^  distinguished  by  the  irritability 
of  the  leaves  when  touched  by  a  passing  insect,  which  close  upon 
it  suddenly  and  hold  it  a  fast  prisoner.  The  leaves  of  the  order 
are  usually  covered  with  glands  or  glandular  hairs,  the  flowers 
arranged  in  circinate  racemes.  Calyx  consisting  of  five  sepals ; 
there  are  five  petals,  and  five  to  ten  stamens  ;  fruit  capsular,  one- 
celled,  and  many  minute  seeds,  having  an  embryo  lying  at  the 
base,  of  abundant  albumen.  The  Simdews,  as  they  are  sometimes 
called,  are  more  remarkable  for  their  singular  red-coloured  glan- 
dular hairs,  which  discharge  a  viscid  acrid  fluid  in  which  insects 
are  caught ;  than  the  beauty  of  their  flowers.  The  British  species 
of  the  order,  which  flower  about  midsummer,  are  the  Grass  of 
Parnassus  {Parnassia palustris) — growing  in  boggy  places ;  its  large 
white  petals  slightly  veined, — ^and  three  species  of  Droseraf  dis- 
tinguished by  their  terminal  racemose  flowers  on  scapes,  and  their 
long  reddish  glandular  viscid  hairs.  Several  of  the  foreign  species 
have  the  reputation  of  being  poisonous — D,  communis  to  sheep  and 
cattle.  D,  lunata  has  the  viscid  leaves  and  glandular  fringes  which 
dose  upon  insects  happening  to  touch  them,  and  is  said  to  yield  a 
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valuable  dye.  D,  rotumUfolia,  the  round-leaved  Sundew,  has  the 
leaves  close  to  the  ground,  nearly  circular,  and  spreading ;  with  a 
roundish  limb  abruptly  tapering  into  a  hairy  petiole,  the  stem  erect, 
springing  from  the  centre  of  the  leafy  rosette.  This  plant  inhabits 
boggy  places,  and  is  often  found  near  London  and  elsewhere,  along 
with  Sphagnum,  It  is  acrid  and  caustic,  and  in  Italy  the  liqueur 
called  Rossali  is  distilled  from  its  juices.  It  curdles  milk,  and  is 
said  to  cure  corns  and  warts.  There  are  about  forty  species  of 
Drosera  found  in  boggy  places  all  over  the  world,  except  in  the 
extremes  of  heat  and  cold.  Many  of  them  are  singularly  beautiful. 
The  gaudy  DiorueUy  whose  singular  irritable  leaves  greatly  re- 
semble the  Sundews,  is  placed  in  this  order  by  some  botanists  ;  its 
indehiscent  fruit  and  erect  cestivation  and  placenta,  placed  at  the 
base  of  a  one-celled  capsule,  are  the  chief  points  of  difference. 

The  Fdmariack«,  or  Fumitories,  are  herbaceoxis  plants,  with 
slender,  brittle  stems,  and  twisting  leaf-stalks,  yielding  a  watery 
juice;  their  non-stipulate  leaves  subdivided  until  their  terminal 
lobes  become  ovate  leaflets ;  their  flowers,  two  minute  ragged 
sepals,  with  four  exterior  petals  and  six  stamens  united  in  two 
parcels.  The  leaves  of  Fumaria  officinalis  are  succulent,  saline, 
and  bitter,  and  the  expressed  juice  is  recommended  in  cutaneous 
and  other  diseases,  to  correct  acidity.  They  are  named  from  the 
French  word, /umer,  to  smoke,  from  the  unpleasant  smell  they  all 
exhale.  They  are  of  little  interest  except  to  the  botanist,  to  whom 
their  sexual  economy  becomes  an  interesting  study.  The  stamens, 
as  we  have  seen,  are  in  two  bundles,  the  anthers  being  a  little 
higher  than  the  stigma ;  "  the  two  middle  ones  of  these  anthers," 
says  Dr.  Lindley,  "  are  turned  outwards,  and  do  not  appear  to  be 
capable  of  communicating  their  pollen  to  the  stigma ;  the  four 
lateral  ones  are  also  naturally  turned  outwards,  but  by  a  twist  of 
their  filament  their  face  is  presented  to  the  stigma.  They  are  all 
held  firmly  together  by  the  cohesion  of  the  tips  of  the  flower, 
which,  never  imclosing,  offers  no  apparent  means  of  the  pollen  being 
distributed,  so  as  to  be  shed  upon  the  stigmatic  surface.  To  remedy 
this  inconvenience,  the  stigma  is  furnished  with  two  blunt  horns, 
one  of  which  is  inserted  between  and  under  the  cells  of  the  anthers 
of  each  parcel,  so  that,  without  any  change  of  position  on  the  part 
of  either  organ,  the  mere  contraction  of  the  valves  of  the  anthers 
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IB  sufficient  to  shed  the  pollen  upon  that  spot  where  it  is  required 
to  perform  the  office  of  fecundation." 

The  Berberidace^,  or  Barberries,  are  shrubs,  or  herbaceous 
perennials,  with  pale  green,  thin,  deciduous  leaves.  Flowers  with 
faint  pleasant  odour.  Fruit  and  leaves  an  agreeable  acid.  Cha- 
racterised by  the  anthers  opening  by  reflexed  valves,  the  &ce  of 
each  anther-cell  peeling  off  except  at  the  point  of  attachment, 
where  it  adheres  as  if  hinged.  The  stamens  are  opposite  the  petals ; 

the  flowers  are  usually  ternary,  there  being  three  or  six 
/I  ^     sepals  and  a  like  number  of  petals   and  stamens. 

Anthers  two-celled,  carpel  solitary,  free,  and  one-celled, 
]p     style  rather  lateral,  stigma  orbicular,  the  stamens  and 
#1  1%    pistil  being  ranged  round  it;  fruit,  a  berry,  in  aome 
'  /  1       species  a  capsule.    The  peculiar  arrangement  and 
f,  f      structure  of  the  anthers  occur  in  no  other  plants  except 
Fig.  406.      the  laurels,  and  in  the  latter  it  is  without  petals.  This 
structure  is  well  represented  in  Fig.  406,  which  represents  an 

anther  {Berberis  vulgaris)  in 
the  act  of  dehiscence,  which 
it  accomplishes  by  the 
opening  of  two  valves,  vv, 
from  which  the  pollen  is 
shed  in  the  form  of  fine 
dust,/?.  This  process  is  said 
to  be  dehiscence  by  two 
valves,  one  in  each  lobe. 
The  bushes  or  herbs  of 
which  this  order  consists 
are  extremely  dissimilar  in 
habits  and  appearance. 
They  belong  to  the  tempe- 
rate parts  of  the  world,  be- 
ing unknown  in  the  tropics, 
except  on  mountain  ranges. 
The    common  Barberry 

Fig.  407.-Stem  of  the  Barberry.  (BerberiS      COMmunis),  SO 

called  from  ^epPepv,  the  Greek  name  of  the  fruit,  is  well  known  from 
its  pleasant  acid  flavour ;  glands  upon  its  petals  and  pinnate  leaves. 
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the  leaflets  reduced  to  one,  and  the  primary  leaves  to  spines. 
The  spiny  leaves  and  stem  are  well  represented  in  Fig.  407,  which 
shows  the  palmate  or  tri-partito  spiny  leaves,  in  the  axils  of  which 
buds  are  developed  bearing  true  leaves ;  others  become  indurated 
sharp-pointed  axes  or  spines.  It  is  also  remarkable  for  the  irrita- 
bility of  its  stamens ;  these,  when  the  filament  is  touched  on  the 
inside  with  the  point  of  a  pin  in  dry  weather,  bend  forward  towards 
the  pistil,  touch  the  stigma  with  the  anther,  and  remain  curved  for 
a  short  time,  and  then  partially  resume  their  erect  position.  In  wet 
weather,  when  the  filaments  have  lost  their  elasticity,  the  pheno- 
menon is  scarcely  perceptible.  The  same  result  attended  the 
experiment  of  appl)ring  arsenic  or  corrosive  sublimate  to  the 
filaments ;  they  became  rigid  and  brittle,  and  lost  their  irritability. 
On  the  other  hand,  on  the  application  of  narcotics,  as  prussic  acid 
or  belladona,  the  irritability  was  destroyed  by  the  filament  becoming 
flaccid  and  relaxed. 

The  Barberries  are  interesting  from  their  graceful  elegance,  both 
in  their  racemes  of  yellow  flowers  and  rather  ovate  delicate  berries. 
Their  bark  and  root  are  used  for  dying  leather  and  linen  of  a 
yellow  colour.  Several  Indian  species  have  similar  properties,  and 
the  acid  quality  of  its  fruit  has  long  placed  it  among  the  favourite 
febrifuges,  but  it  may  be  doubted  if  it  has  any  quality  beyond  the 
refreshing  flavour  it  imparts  to  water. 

Botanists  have  divided  them  into  : — 


n.  Thin  le&v»,  moetJy  deciduous  flowers  in  racemes. 


I.  Thin,  simple  leaves,  solitary  flowers,  deciduous.  B.  Siberica. 

'  B.  Cretina. 
B.  Vulgaru. 
B.  CanudensiB. 
B.Cratagina. 
B.  Jbenca. 
^  B.  Sinensis. 

True  Babbsbbies.  •{  (  B.  Waliichiaoa. 

III.  Leares  leathery ;  evergreen ;  flowers  solitary  or  1  B.  Dulcia. 
I  in  clusters.  )  B.  Heterx^hyila. 

V  B.  EuiiM-trifoUa. 
?  B.  Flnribanda. 

I     IV.  Leaves  leathery ;  evergreen ;  flowers  in  racemes.  } 

[  (  B.  Aristata.' 

/  B.  Fasidcttlaria. 

ASH  Babbbbbieb.  Leaves  pinnated ;  aU  evergreens   )  ^'  ^^^^ 

(  B.  Qlumacea. 

Besides  these,  several  species  remain  unclassed,  as  B,  LesckenauUiv 
a  fine  pinnated  shrub  of  the  Neilgherry  mountains,  with  a  black 
round  fruit ;  D.  Nepalerms^  which  grows  twelve  feet  high  at  six 
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thousand  feet  above  the  sea ;  B.  tragacantkcides^  with  one  or  two 
pairs  of  leaflets,  and  the  points  of  the  leayes  hardened  into  spines, 
is  found  on  the  banks  of  the  Eur,  near  Tiflis. 

Farmers  in  England  have  an  idea  that  the  proximity  of  the 
Barberry  to  wheat-fields  interferes  with  their  crops.  It  is  difficult 
to  imagine  why,  unless  the  ^cidivm  berbertdis,  the  fimgus  which 
is  known  to  infest  it,  acts  injuriously  on  the  wheat  crop,  producing 
rust  or  mildew. 

The  YiTACE^,  or  Yine  tribes,  consist  of  sarmentose  and  climb- 
ing shrubs,  that  is,  with  filiform  twining  runners ;  the  Grape  being 
the  type  of  the  order,  which  Eunth  names  Ampelide^By  from  a/ircXoc, 
the  vine ;  and  Jussieu,  ViteSy  from  vitis,  a  vine.  The  order  has 
acid  properties,  in  common  with  Orossulaceae  and  BerberacesD,  and 
includes  six  genera,  which  are  for  the  most  part  foimd  in  the 
temperate  zone  of  both  hemispheres.  Like  all  extensively  cid- 
tivated  plants,  the  native  country  of  the  Vine  ( VUis  tenifera)  is 
doubtful.  It  is  among  the  plants  spoken  of  in  the  Books  of  Moses, 
when  the  Vine  appears  to  have  been  used  as  it  is  in  the  present 
day.  From  this  circumstance,  there  is  little  doubt  of  its  being  truly 
indigenous  in  Asia  between  the  Black  Sea  and  the  Caspian — of 
Mount  Ararat  and  of  the  Taurus.  In  the  forests  of  Mongrelia  and 
Imeretia  it  flourishes  in  great  magnificence,  climbing  to  the  tops 
of  the  highest  trees,  bearing  bunches  of  fruit  of  delicious  flavour. 
The  Vine  is  found  growing  wild  in  many  parts  of  France  and 
Germany,  and  as  far  north  as  the  55th  parallel,  and  also  all  over 
the  south  of  Europe  and  Asia  Minor,  and  southern  latitudes  as 
high  as  40^,  but  it  may  be  doubted  if  it  is  indigenous  in  any  part 
of  Europe. 

The  Sabean  farm,  of  which  Horace  said, 

"  Angtdus  iste  ferot  piper  et  thusocyna  nva," 

is  altogether  changed,  for  vines  hang  in  festoons  from  tree  to  tree 
over  the  site  of  his  abode,  supposing  Mr.  George  Dennis  is  correct 
in  placing  the  farm  in  the  valley  of  the  Digentia,  and  the  Fons 
Bandusise  in  the  narrow  glen  which  opens  just  beyond  it. 

In  Middle  Germany  the  Vine  ceases  to  grow  at  1,600  feet  above 
the  level  of  the  sea ;  south  of  the  Alps  it  reaches  2,000  feet ;  on  the 
Apennines  and  in  Sicily  it  grows  at  5,000  feet,  and  in  the  Hima- 
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layas  it  reaches  10,000  feet  above  the  level  of  the  Indian  Ocean. 
In  England  the  Vine  was  probably  introduced  by  the  Romans,  for 
there  are  indications  that  vineyards  were  planted  in  the  third 
century  by  the  Emperor  Proteus,  which  still  existed  in  the  eighth 
century,  according  to  the  Venerable  Bede.  William  of  Malmes- 
bury,  writing  in  the  twelfth  century,  commends  the  vineyards  of 
Gloucestershire ;  and  we  have  read  somewhere  that  the  remains  of 
vineyards  are  not  imusual  in  the  south  and  west  of  England.  But 
these  must  also  be  considered  as  indications  of  a  changing  climate, 
for  although  recent  attempts  have  been  made,  on  the  system  of 
cultivation  introduced  by  Hoare,  to  establish  vineyards  of  con- 
siderable magnitude  in  Wiltshire  and  elsewhere,  we  are  not  aware 
that  they  have  prospered.  This  arises  from  the  shortness  of  our 
summers.  England  has  a  mean  temperature  as  high  as  that  of 
many  countries  where  the  Vine  flourishes  in  perfection,  but  there 
is  a  want  of  heat  and  sun  in  the  months  of  September  and  October, 
at  which  time  the  Vine  is  ripening  its  fiiiit. 

The  fruit  of  the  Vine  is  a  grateful  article  of  diet  in  various  con- 
ditions. As  fresh  grapes  its  smell  and  flavour  is  delicious.  Muscatel 
grapes,  dried,  which  is  efiected  by  cutting  half  throiigh  the  foot- 
stalk while  suspended  from  the  tree,  form  one  of  our  finest  dried 
fruits ;  and  currants,  or  corinths,  are  the  dried  fruit  of  a  Vine 
which  grows  in  Zante  and  Cephalonia. 

Now,  what  are  the  characteristics  and  organisation  of  the 
VitacesB  P 

The  leaves  are  cordiform :  that  is,  they  are  slightly  heart-shaped, 
having  two  rounded  lobes  at  the  base ;  it  throws  out  tendrils,  or 
branches,  borne  at  the  point  of  insertion  of  the  leaves,  by  the  aid 
of  which  it  creeps  along  the  object  on  which  it  is  placed.  The 
flowers  of  the  Vine  are  disposed  in  a  multifloral  panicle,  very  small 
and  greenish,  with  a  sweet  odour,  which  in  spring  perfumes  the 
fields  in  the  south  of  France,  where  this  shrub  is  cultivated  over  an 
immense  surface.  The  panicle  of  flowers,  with  the  cordate  leaf, 
are  well  displayed  in  Fig.  408. 

The  calyx  is  small  and  very  short,  with  entire  or  toothed  margin, 
and  is  composed  of  the  corolla,  with  four  or  five  petals,  scarcely 
perceptible,  inserted  on  the  summit  of  the  disc,  turning  inwards 
at  the  edge  in  aestivation  in  a  somewhat  valvate  manner,  the  apex 
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often  inflexed.  To  the  petals  are  opposed  four  or  five  stamens, 
With  free  fikunents  cohering  slightly  at  the  base,  having  bilocular 

anthers    opening  from 
within  by  two  longitu- 
dinal clefts,  and  attached 
dorsally.  From  the  centre 
of  the  flower  rises  a  free 
ovary,  surrounded  at  the 
base  by  a  glandular  disc, 
which  is  surmounted  by  a 
simple  stigma,  sessile  and 
flat  at  the  summit.  This 
ovary  is  superior,  and  two- 
celled,  each  cell  enclosing 
two  collateral  anatropal 
ovules,  ascending  fit)m  the 
base  of  the  chamber.  Each 
of  these  ovules  becomes  a 
globular  berry,  as  in  Fig. 
409,  which  contains,  when 
it  does  not  prove  abortive, 
four  seeds  or  pips.  These 
seeds,  the  shells  of  which 
are  homy,  enclose  a  very 
small  embr}'o,  erect  in  the 
direct   axis    of   a  very 
abundant  fleshy  albumen. 
Under  the  general  name  of  wine  is  designated  the  juice  of  the 
grape  when  it  has  been  subjected  to  fermentation, 
and  we  need  not  trouble  ourselves  to  express 
here  how  important  the  grape  harvest  becomes 
to  many  countries.  In  France  nearly  five  millions 
of  acres  are  planted  with  vines,  and  if  these  pro- 
duce in  average  years  two  thousand  millions  of 
vines  of  all  qualities,  it  shows  that  the  culture  of 
Fig.  409.-vine  Berry.  ^  perfectly  suitcd  to  the  temperate 

climate  of  the  country. 

We  have  already  stated  that  the  forests  of  Mongrelia  and  the 


Fig.  408.— Flower  of  the  Vine, 
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mountains  of  the  C^acasus  are  the  native  country  of  the  Vine ; 
the  actual  limits  of  cultivation  in  Europe  have  been  more  exactly 
deEned  in  the  "Atlas  de  Physique  Vegetale"  of  M.  H.  Tricholet, 
who  devotes  a  map  to  the  limits  of  vine  culture  on  the  globe.  In 
this  map  a  red  line,  drawn  from  Cape  Finisterre  along  the  coast 
of  Spain,  across  France,  leaving  Paris  a  little  to  the  north,  across 
Germany,  the  northern  shores  of  the  Black  Sea,  to  the  Caucasus 
and  Caspian  Sea,  forms  the  northern  limits  of  cultivation  for 
wine ;  the  Mediterranean,  the  Sea  of  Marmora,  and  the  southern 
shores  of  the  Black  Sea,  being  its  southern  limits.  A  bold  dash  of 
green  colour,  which  covers  the  whole  of  the  western  hemisphere, 
from  30°  south  latitude  to  the  parallel  of  New  York  and  the  west 
coast  of  Africa,  indicates  the  range  of  the  wild  grape ;  while  a 
delicate  yellow  tint,  extending  over  a  great  part  of  Arabia,  Asia 
Minor,  and  south  and  east  of  the  Caspian,  as  far  as  China  and 
the  seas  of  Japan,  marks  the  range  of  country  over  which  the 
grape  is  ciiltivated  for  its  fruit  only,  either  dried  or  in  its  green 
state. 

The  Vine  requires  a  temperate  climate,  but  its  prosperity 
depends,  not  upon  the  mean  temperature  of  the  country,  so 
much  as  upon  the  heat  and  length  of  soumier.  The  heat  should 
be  sufficiently  intense  to  ripen  the  fruit;  and  this  requires 
that  it  should  endure  far  into  the  autumn  in  order  to  ripen  the 
grapes. 

There  are  from  twelve  to  fifteen  species  of  the  Vine,  but  the 
varieties  produced  by  cultivation  and  cross  impregnation  are 
innumerable.  Greater  differences  are  the  result  of  soil  and  situa- 
tion ;  gentle  sloping  hills,  well  isolated,  with  a  south  and  westerly 
aspect,  upon  which  the  sun's  rays  rest  the  whole  day,  are  the  best 
localities;  and  the  influence  of  temperature  is  such  that  it  is 
quite  usual  to  obtain  upon  the  same  hill  grapes  of  the  most  oppo- 
site qualities,  according  to  the  variable  heights.  As  to  the 
influence  which  the  composition  of  the  soil  exercises,  it  appears 
to  be  more  a  question  of  bouquet  than  of  quality  in  the  wine. 
In  short,  excellent  wines  are  produced  from  soils  of  the  most 
opposite  quality.  The  best  crus  of  Burgundy  are  the  produce  of 
an  argillaceous  chalky  soil ;  those  of  Champagne  proceed  from  a 
soil  eminently  calcareous.    The  vines  of  the  Hermitage  ripen 
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their  firuits  upon  the  cmmbling  cUbris  of  granitic  rocks;  those 
of  Chateauneuf  upon  a  siliceous  soil.  An  unctuous  sandy  soil 
produces  the  wines  of  Graves  and  Medoc ;  while  a  schistose  soil 
produces  the  wines  of  Lamalgue,  near  Toulon. 

It  is  Yery  important  to  choose  the  suitable  pasture  on  which  to 
feed  the  Vine,  which  is  essentially  a  coarse-feeding  plant.  Soils 
which  are  too  energetic  produce  quantity  at  the  exptsnse  of 
quality.  Where  the  grape  is  high-flavoured,  it  alters  the  aroma 
of  the  wine.  The  nourishment  most  appropriate  to  the  vine  is 
without  smell  and  of  slow  decomposition,  such  as  woollen  rags, 
clippings  of  horn,  and  such  refuse.  Its  own  ashes  constitute  an 
excellent  manure,  restoring  to  the  vine  the  salts  of  potash  which 
were  drawn  from  it  in  the  previoxis  year's  growth. 

The  composition  of  the  grape  is  sufficiently  complex.  It  con- 
sists of  the  following  substances,  viz. :  water,  lignine,  saccha- 
rine, pectine,  tannin,  albumen,  the  germs  of  fermentation,  in  azote, 
essential  oils,  glycerine,  colouring  matter  (yellow,  blue,  and  red, 
the  first  occurring  only  in  white  grapes),  fatty  matter,  salts  of 
lime  and  of  potash — viz.  pectin  and  tartrates — oxides  of  iron  and 
silica.  Amongst  these  various  substances  the  saccharine  matter, 
or  glycose,  which  produces  alcohol  by  its  fermentation  or  chemical 
decomposition,  plays  the  most  important  part  in  the  act  of  con- 
verting the  juice  of  the  grape  into  wine. 

It  is  only  when  the  grape  is  thoroughly  ripe  that  the  vintage 
shoidd  take  place,  if  it  is  desired  to  have  wine  of  good  quality. 
Where  the  properties  are  enclosed,  perfect  ripening  ca-n  be  waited 
for ;  but  in  most  vineyards  of  France  the  harvest  is  pushed  on  by 
the  ban  de  vendange^  which  is  fixed  by  the  local  authorities  acting 
under  a  council  of  vine-dressers. 

The  various  operations  which  follow  the  vintage  are  reduced  to 
four.  1.  FuUage  of  the  grapes.  2.  Fermentation  of  the  rnu^t. 
3.  Decuivage.    4.  Pressurage. 

Fullage  is  the  art  of  dividing  and  crushing  the  fruit ;  exposing 
the  juice  momentarily  to  the  action  of  the  air  and  bringing  the 
fermenting  principle  into  contact  with  the  saccharine  matters. 
Formerly  the  operation  of  crushing  the  grapes  was  performed  by 
the  vine-dresser  stamping  upon  them  with  the  feet ;  now  the 
grapes  are  crushed -at  a  price  proportioned  to  the  vintage  by 
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passing  them  between  two  cylinders,  channeled,  and  turning  in 
inverse  directions. 

When  the  grapes  are  crushed  effectually,  they  are  abandoned 
to  fermentation.  In  proportion  as  fermentation  advances,  the 
temperature  of  the  mass  increases,  so  that  it  sometimes  attains 
the  temperature  of  50®  C.  It  originates  much  carbonic  acid  gas, 
^hich  brings  to  the  surface  parts  of  the  stem  and  hiisk  of  the 
^rape,  and  forms  a  thick  sort  of  covering  to  the  liquid  mass, 
nrhich  is  called  the  chapeau.  The  fermentation,  which  is  well 
developed  on  the  second  day's  Encuivage,  is  continued  up  to  the 
eighth  day,  its  state  being  indicated  by  the  gas  ceasing  to  be 
disengaged,  and  by  the  colour  of  the  liquid,  which  takes  a  fine 
"vinous  tint,  the  alcohol,  which  is  now  present,  having  dissolved 
the  colouring  matter  contained  in  the  pellicles  of  the  grape. 

When  Decuivage  is  about  to  take  place,  the  liquor  is  drawn  off, 
by  means  of  a  tap  at  the  bottom  of  the  vat,  into  casks,  which  are 
filled  only  to  the  fourth  or  fifth  of  their  capacity,  and  which  are 
then  left  open,  in  order  that  fermentation  may  continue  slowly  and 
the  disengagement  of  gas  still  proceed. 

The  mass  of  the  vintage  remaining  in  the  txm  after  the  liquor 
is  drawn  off,  is  subjected  to  pressure.  The  liquor  which  iBbws 
under  this  pressure,  however,  cannot  be  wine  of  equal  quality. 
This  is  the  process  by  which  red  champagne  is  produced. 

White  wine  can  always  be  obtained  from  red  grapes.  To  effect 
this,  in  place  of  leaving  the  must  to  ferment  with  its  residuum  of 
husk,  the  liquor  is  drawn  off  as  it  is  pressed,  and  fermented  in 
separate  tuns.  As  the  colouring  matter  of  the  wine  only  exists 
in  the  pellicle  of  the  grape,  we  can  readily  conceive  that,  being 
separated  at  once  ft^om  the  must,  little  or  no  colour  is  commimi- 
cated  to  the  liquid. 

The  wine  preserved  in  the  tuns,  as  we  have  said,  ferments 
slowly  by  this  second  fermentary  process,  the  liquid  is  clarified, 
the  foreign  matter  is  deposited,  and  forms  the  lees,  which  accu- 
mulate at  the  bottom  of  the  tun.  In  order  that  the  wine  may  retain 
its  good  quality,  it  becomes  necessary  to  draw  it  off ;  that  is,  to 
separate  it  from  the  lees.  In  the  months  of  March  and  April 
the  wine  is  thus  drawn  off.  If  it  is  not  quite  limpid,  recourse 
is  had  to  clarification,  or  Collage.    This  operation  is  intended 
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to  make  the  wine  pure  and  limpid,  and  diyeet  it  of  the  fermenting 
principle  which  is  still  held  in  suspension,  and  which  might 
produce  renewed  fermentation.  The  fining  for  red  wine  is  made  of 
white  of  eggs,  of  blood,  or  of  gelatine.  The  albimien  or  gelatine  of 
these  substances  combining  with  the  tannin  dissolved  in  the  wine, 
forms  a  precipitate,  that  is,  a  substance  insoluble  in  the  liquid, 
which  is  slowly  deposited  in  the  bottom  of  the  tun,  drawing 
with  it  all  other  foreign  substances  held  in  suspension  in  the 
liquor. 

The  sparkling  wines  of  Champagne  are  prepared  by  special 
processes  which  require  more  particular  description.  The  greater 
part  of  these  wines  are  made  from  the  red  or  purple  grape,  the 
juice  of  which  is  generally  richer  in  saccharine  than  the  white. 
A  first  pressure  of  the  grape  yields  the  liquor  which  produces 
the  whitest  wine.  The  residuum  being  subjected  to  further 
pressure,  furnishes  the  juice  which  gives  the  rose-coloured  wines. 
The  7nust,  white  or  rosy,  is  then  put  into  great  tuns,  in  which 
fermentation  is  established.  After  twenty-four  hours  the  must 
or  wort  is  drawn  from  the  tun  into  another,  which  is  filled  and 
closed.  This  wine  is  drawn  and  fined  three  times,  at  intervals 
of  a  month,  and  in  the  month  of  April  it  is  bottled.  At  this 
time  three  to  five  per  cent,  of  crystallised  or  candied  sugar  is 
added  to  the  liquid.  At  the  end  of  a  few  months  this  added 
saccharine  produces  fermentation  in  the  bottle,  which  increases 
the  richness  of  the  wine  in  alcohol  and  carbonic  acid  gas.  In 
consequence  of  the  excess  of  gas  thus  evolved,  the  bottles  ought 
to  be  well  corked,  and  the  corks  strongly  secured  with  iron  wire. 
The  sugar  added  in  bottling  tests  the  alcoholic  strength  of  the 
liquor  and  rouses  the  fermenting  material  remaining  unconsumed 
in  the  wine,  and  the  carbonic  gas  evolved  in  the  renewed  process 
having  no  means  of  escape,  mingles  with  the  wine,  and  renders  it 
efiervescing. 

The  pressure  of  the  carbonic  acid  has  the  efiect  of  bursting 
about  twenty  or  thirty  per  cent,  of  the  number  bottled;  the 
consequence  has  been  a  special  manufacture  of  bottles  for  the 
wines  of  Champagne,  many  of  the  manufacturers  supplying  bottles 
under  a  warrantry  that  they  will  support  a  pressure  of  fifteen 
atmospheres. 
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The  bottles  remain  full,  and  are  placed  in  horizontal  beds,  for 
six  months  without  being  disturbed.  But  during  this  period  fer- 
mentation has  produced  in  the  bosom  of  the  liquor  a  deposit  which 
proves  clearly  enough  that  fermentation  has  been  going  on.  It 
is  necessary  to  remove  this  deposit,  which  woiild  otherwise  destroy 
the  transparency  of  the  liquid.  This  new  operation,  which  is 
called  disgorging  {digorgeage)^  is  one  of  extreme  delicacy.  The 
operator  shakes  the  bottle  so  as  to  detach  the  deposit  from  it, 
and  replaces  it  gently  in  a  vertical  position,  the  mouth  down- 
wards. The  deposit  thus  descends  to  the  neck  of  the  bottle ;  if 
it  is  rapidly  uncorked  in  that  position  the  pressure  of  the  liquor 
expels  the  deposit.  The  great  delicacy  of  this  operation  lies  in 
the  necessity  of  losing  the  least  possible  quantity  of  gas  and  wine. 
Ihe  Champagne  cellarman  performs  the  difficult  operation  with 
great  address. 

The  Liqueurs  of  the  Vine  are  those  which  after  fermentation 
preserve  a  great  part  of  their  saccharine.  It  is  chiefly  in  the 
countries  of  the  south  of  Europe — in  Italy,  Spain,  and  the  south  of 
France — that  these  wines  are  prepared.  To  obtain  Tokay,  for 
example,  the  proportion  of  saccharine  is  increased  by  leaving  the 
most  choice  grapes  to  get  thoroughly  ripe,  even  to  the  extent  of 
being  slightly  touched  with  frost ;  and  even  by  placing  them,  after 
being  cut,  upon  frames  to  dr}%  in  order  that  the  water  may 
evaporate  in  part,  thus  increasing  the  saccharine  richness  of  the 
must. 

It  is  thus  apparent  that  in  vinification  the  chemical  process  is 
not  confined  to  the  conversion  of  sugar  into  alcohol.  There  are 
besides  the  combinations  between  the  various  free  acids  and  the 
alcohol,  with  the  essential  oils  proper  to  the  kind  of  grape  which 
produce  what  is  called  bouquet  in  wines.  Their  alcoholic  richness 
is  also  very  variable,  as  the  following  table  of  the  natural  strength 
of  wines  will  show : — 

Port  or  Mad(;ira  

Sherrj',  or  I^achryma-Christo  .    .  . 

Old  Madeira  

Malaga  and  White  Sauteme  .    .  . 

Vin  dc  Baume  

Valney,  Rhine  Wine,  and  Fontignan 
Tokay  


20  per  cent  of  alcohol. 

17  „ 

16  „ 

15  „ 

12-2  „ 

11  M 

91 
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It  is  alcohol  whicli  giyes  to  wines  their  intoxicating  quality. 
Tannin  gives  them  roughness.  This  roughness  is  corrected  by 
many  finings,  which  withdraws  a  portion  of  the  tannin  in  com- 
bination with  the  albumen  or  gelatine  employed.  The  acids  are 
acetic  acid  and  the  tartaric  acid  of  potassium,  or  cream  of  tartar, 
which  give  to  wine  its  tartness ;  and  this  acidity  is  corrected  by 
adding  a  suitable  quantity  of  neutral  tartrate  of  potash,  which 
forms  with  the  acetate  of  potash  and  bitartrate  of  potash  a  salt 
imperfectly  soluble,  which  deposits  itself  in  great  part  in  a 
crystallised  state.  As  the  cream  of  tartar  is  gradually  deposited 
in  the  tuns  or  in  bottles,  it  follows  that  the  wines  in  timje  lose 
much  of  their  acidity.  In  aging  they  lose  also  much  of  their 
colouring  matter  and  take  the  tint  which  is  called  pelure  d!  Oigrnn 
in  France. 

The  PiTTOSPORACE^  are  chiefly  trees  or  shrubs  of  Australia, 
Africa,  New  Zealand,  Norfolk  Island,  China,  Japan,  and  the 
adjacent  islands.  The  berries  of  Billardiera  mutabilis  are  eatable ; 
the  fruit  is  green  and  cylindrical,  becoming  a  pale  amber  colour 
when  ripe. 

The  OlacacecBy  trees  or  shrubs,  often  spiny,  are  a  small  order 
consisting  of  tropical  or  hardy  tropical  shrubs  of  the  East  Indies, 
New  Holland,  and  Africa,  with  one  of  the  West  Indies,  and  a  few 
of  the  Cape  of  Good  Hope. 

The  Cyrillacece  are  evergreen  shrubs,  with  simple  non-stipu- 
late  leaves,  all  inhabitants  of  North  America,  and  of  little  general 
interest. 

The  EuDRYALS  have  been  formed  into  a  group  of  which 
Mr.  Myers  has  published  a  monograph.  They  consist  of  Icaci- 
nacese,  evergreen  trees  and  shrubs,  formerly  confounded  with 
Olacaceao,  from  which  however  they  differ  in  the  calyx  being 
always  small,  persistent,  unchanging,  and  never  enlarging  with  the 
growth  of  the  fruit ;  the  stamens  always  alternate  with  the  petals 
never-opposite ;  flowers  symmetrical,  articulated  on  their  pedicels ; 
consolidated  carpels,  and  axile  placentae.  The  group  consists  of 
evergreen  trees  and  shrubs,  natives  of  tropical  or  nearly  tropical 
countries,  chiefly  Africa,  the  East  Indies,  America,  and  Australia. 
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Ericetals. 

Hypog)Tiou8  exogens,  with  diclilamjdeoas  flowers,  symmetrical 
in  the  ovary,  placentaB  axile,  stamens  definite,  embryo  enclosed  in 
copious  fleshy  albumen,  stamens  sometimes  adhering  to  the  corolla. 
Eighty-nine  genera,  one  thousand  two  hundred  and  fifteen  species, 
including  Andromeda,  dangerously  acrid;  Ledum^  Kalmia,  and 
Azalea,  narcotic  and  dangerous ;  Rhododendron,  oily  and  narcotic; 
Arbutus,  fruit  narcotic,  bark  and  leaves  astringent. 

Exojjcnous  treea  tuiil  shrubs,  with  polypetaloiu  flowers,  in  terminal  \ 

racemes  or  corymbs ;  perfect  monodelpnous  stamens ;  two-celled  anthers,  f  /rrjCIV  Humiria/*iun 

with  a  long  membranooa  connective;  leaves  alternate,  simple,  without  (  ^^^^'^^  ^"""""ac*"' 
stipules.  ) 

Exogenous  shrube  or  small  trees,  remarkable  for  the  great  beanty  of  \ 
their  monopetalous  flowers  of  white  or  purple,  borne  in  spikes,  racemes,  I 

or  solitary :  perfect  free  stamens ;  seeds  with  a  hard  skin  ;  and  one-celled  V     CLXV.  Epacridacett. 
anthers,  opening  longitwlinally :  leaves  alternate,  usually  stalked,  their  I 
base  sometimes  overlapping  and  half  iheathing  the  stem.  } 

Herbaceous  exogens,  rarely  undershmbs,  with  stems  round,  naked, 

but  leafy  in  the  fruit-t»caring  species ;  half  monopetalous  flowers  in  ter-  f  cxxYl  PvTolac«» 

minal  racemes  or  solitary:  the  stamens  free  and  perfect;  looee-ekinned  C  v^i^vi.  rynwaccw. 
seeds ;  and  an  embryo  at  the  ba8«  of  albumen.  ) 

Stemless  herbaceous  exogens,  with  lobed  or  pinnated  leaves,  without  \ 

stipules;  sca|)e-like  stems,  with  polypetalous  flowers;  the  stamens  free,  I 

half  se.«si]e.  half  scale-like,  and  four  time^  the  number  of  the  petals ;  V  CLXVH.  Flranooftcec. 
minute  embr^-o  at  the  base  of  a  fleshy  albumen.  All  the  known  species 

belong  to  Chili.  ) 

Parasitic  exogens  growing  on  the  roots  of  other  trees,  the  stems  brown' 
or  colourless,  without  leaves,  but  covere<l  with  scales,  having  half  mono- 
petalouH  flowers,  in  terminal  spikes  or  racemes;  free  stamens,  all  perfect; 
loose-skinned  or  winded  seeds ;  and  an  embryo  at  the  apex  of  the  albu- 
men :  dehi<icent  anthers,  and  the  position  of  the  embryo  distinguiithea 
them  from  the  Pyrolace». 

Exogenous  shrubs  or  undcr-shmbs,with  evergreen  leaves,  entire,  whoried,  \ 

or  opposite  anthers,  stipules  rigid,  monopetalous  flowers,  free  definite  f  nrxiX.  Erinare* 

stamens,  all  perfect,  loose-skinned  or  tight-skinned  seeds,  and  two-celled  f  ^i^a-AA.  jsncaces. 
anthers  opening  by  pores.  ) 

Ericetal  plants,  from  epcico;,  "  I  break,"  have  dichlamydeous 
flowers,  symmetrical  in  the  ovary,  axile  placenta,  definite  stamens, 
and  embryo  enclosed  in  a  large  fleshy  albumen;  having  polypetalous 
flowers  in  IIumiriaceaD  and  Francoaceao,  monopetalous  in  Epa- 
crids  and  Ericacese,  and  half  monopetalous  in  PyrolaceaB  and 
MonotropaceoD. 

The  HuMiRiACEJE  are  trees  or  shrubs  yielding  a  balsamic  juice, 
all  natives  of  the  tropical  parts  of  America.  The  balsam  yielded 
by  Ilumirium  Jloribundum  is  a  yellow  liquid,  called  Balsam  of 
XJnciri,  resembling  Copaiva  and  Balsam  of  Peru. 

The  Epacridace^,  from  ctti,  "upon,"  and  aKpog,  "the  top,"  in 
reference  to  its  habitat  on  hill  tops,  are  small  trees  and  shrubs, 
remarkable  for  the  great  beauty  of  their  flowers  and  the  singular 
structure  of  their  leaves,  which  are  alternate,  rarely  opposite, 
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stalked,  and  sometimes  entire  or  serrated,  dilated  at  their  base, 
overlapping  each  other  and  half  sheathing  their  stem,  without  a 
midrib,  but  with  veins  radiating  from  the  base.  The  flowers, 
generally  monopetalous,  are  white  or  purple,  borne  in  spikes  or 
terminal  racemes;  but  not  unfrequently  the  corolla  is  divided, 
giving  them  a  polypetalous  appearance.  All  the  fruit-bearing 
section,  such  as  the  Australian  Cranberries  {Lis&anthe  sapida\  are 
esculent,  but  the  seeds  are  large  and  the  pulpy  covering  too  thin 
to  be  available  for  food.  The  Tasmanian  Cranberry  {Astroloma 
humifusum)  is  found  all  over  that  colony;  the  fruit,  generally 
greenish  white  in  hue,  is  sometimes  slightly  red,  and  about  the 
size  of  a  Black  Currant,  consisting  of  a  viscid  pulp,  apple- 
flavoured,  and  enclosing  a  large  seed.  It  grows  singly  on  a 
trailing  stem.  The  native  Currant  {Leucopodium  Richei)  is  a 
large,  densely  foliaged  shrub,  growing  on  the  sea-coast  to  the 
height  of  seven  feet ;  the  berries  small,  white,  and  of  a  herby 
flavour.  A  French  naturalist,  named  Riche,  who  accompanied 
the  expedition  in  search  of  La  Perouse,  was  lost  for  three  days 
on  the  south  coast  of  Australia,  and  supported  himself  chiefly 
upon  the  berries  of  this  plant. 

The  genus  Epacris  scarcely  differ  from  the  small-leaved  genera 
of  Ericetals  either  in  habit  or  character,  except  that  in  the  former 
the  anthers  are  two-celled.  Dr.  Brown  was  the  founder  of  the 
order,  and  his  reason  was  that  the  family  of  the  Ericaceao  is  now 
so  vast  that  it  seems  to  constitute  a  class  rather  than  an  order. 
"  I  may  therefore,"  he  says,  "  be  allowed  to  propose  another  order, 
Epacridese,  which  is  truly  natural,  although  it  depends  upon  the 
single  character  of  the  unusual  simplicity  of  the  anthers-^  cha- 
racter, however,  which  is  of  the  greater  value  as  being  opposed  to 
the  two-celled  anthers  of  Ericeae,  which  are  generally  divided  and 
furnished  with  appendages.  The  propriety  of  the  measure  is 
moreover  confirmed,  not  only  by  the  number  of  Epacrideae,  largo 
as  it  is,  but  also  by  their  geographical  position,  for  all,  as  far  as 
we  know  them  at  present,  are  inhabitants  of  Australia  and  Poly- 
nesia— countries  in  which  not  more  than  one  or  two  species  of 
Ericea3  are  found." 

The  PyroldcecBf  Francoace(Bf  and  Monotropacem^  though  placed 
by  botanists  among  the  group  of  Heaths,  differ  very  widely  from 
them. 
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The  Ericace^  or  Heaths  (Fig.  410),  are  small  trees,  shrubs,  or 
under-shrubs,  with  rigid  evergreen  leaves,  whorled  or  opposite,  and 
without  stipules.  Some  few  species  are  natives  of  Europe;  several 
of  the  genera,  such  as  the  Heaths,  Lings,  Azaleas,  Andromeda, 
and  Arbutus,  having  representatives  in  the  British  Flora.  But  the 
country  of  the  Heaths  is  the  Cape  of  Good  Hope,  where  immense 
tracts  of  country  are  covered  with  them.    Erica  cinerea  and 
Calluna  vulgaris  abound  in  central  France,  and  round  Paris. 
The  Tree  Heath  {Erica  arborea)  belongs  to  the  region  of  the 
Mediterranean,  overshading  all  othcB  Heaths  by  its  height,  which 
sometimes  reaches  to  sixteen  or  eighteen  feet.  Its  flowers  are  nimie- 
rous,  and  their  sweet  odour  diffuses  itself  to  a  great  distance.  The 
Broom  Heath  {Erica  scoparia)y  which  is  found  in  the  North,  TVest, 
and  South,  takes  its  name  from  the  humble  use  to  which  it  is  ap- 
plied ;  it  grows  in  woods,  and  in  sterile  and  uncultivated  lands. 

The  Heaths  have  regular  flowers  ;  the  caljrx  is  monosepaloxis,  and 
divided  into  four  parts,  the  separation  being 
generally  slight ;  the  corolla  varies  in  form, 
from  globulous  or  pitcher-shape,  to  tubular, 
bell,  or  rather  patera-shaped,  presenting  four 
lobes  alternating  with  the  divisions  of  the 
calyx.  The  corolla  does  not,  as  is  xisual, 
carry  the  eight  stamens  which  compose  the 
andraocajum  ;  these  are  inserted  upon  the  re- 
ceptacle. The  pistil  is  composed  of  a  superior 
ovary  surmounted  by  a  very  erect  style,  and 
a  stigma  in  the  form  of  a  cup.  The  ovary  is 
four-celled,  and  in  the  internal  angle  of  the 
placenta  the  fruit  is  placed,  charged  with 
anatropal  ovules.  The  fruit  is  capsular,  open- 
ing dorsally.  The  seeds  are  oval,  reticulated, 
having  an  erect  embryo  in  a  fleshy  albumen. 

Along  \iath  the  Epacrids  and  Heaths,  are 
ranged  the  Azaleas,  Kalmias,  and  Rhodo- 
dendrons, producing  flowers  unequalled  for 
their  beauty  in  the  whole  vegetable  world. 
For  richness  of  colouring,  elegance  and 
variety  of  form,  delicacy  of  texture,  and  Fig.  4io.-Heath  bioMom. 
minute  microscopic   perfection   of  corolla,  the  Heaths  stand 
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unrivalled.  Even  the  wild  Moorland  Heath  of  our  mountains, 
although  ranking  among  the  lowliest  of  their  race,  are,  for  their 
beauty,  objects  worthy  of  the  closest  examination.  In  the  North- 
em  parts  of  the  island.  Heather  or  Ling  {Calluna  vulgaris), 
mingling  with  other  species,  cover  vast  tracts  of  country,  mingling 
their  hues  of  purple,  red,  and  pink,  with  the  most  brilliant  effect. 
A  cultivated  variety  of  this  species,  with  double  flowers,  is 
extremely  beautiful,  and  the  flowers  of  Erica  carnea  are  the 
earliest  harbingers  of  spring. 

The  Strawberrj'^-tree  (Arbutus  iinedo),  whose  ripe  red  fruit  of  the 
past  year  is  borne  at  Christmas-time  on  the  same  branch  which 
supports  the  drooping  panicled  cluster  of  flowers  of  the  present, 
is  one  of  the  most  agreeable  objects  in  nature. 

The  trailing  Azalea  procumbens  of  the  Scottish  mountains,  with 
leafy  branches,  tortuous  stem,  and  small  elliptical  leaves  with 
revolute  margins,  five-parted  purple  calyx,  and  bell-shaped  corolla, 
is  a  pleasing  object  on  the  hill-side ;  but  in  the  Western  hemi- 
sphere, ranging  from  Canada  to  Georgia,  it  is  a  shrub  three  to 
twenty  feet  high,  and  of  exquisite  beauty,  mingling  its  foliage  with 
the  shrubby  leaves  of  A,  tircora,  green  on  both  sides,  and  fringed  at 
the  edge  with  deliciously  fragrant  whitish  tubular  flowers,  or,  from 
New  York  to  Virginia,  with  the  small  dark-green  shining  leaves  of  A. 
nitida,  hairy  on  the  midi-ib  and  the  margin,  and  reddish- white  tubular 
flowers.  The  American  species  seem  to  culminate  in  A,  arborescens, 
described  by  Pursch  as  a  beautiful  species  rising  from  ten  to 
twenty  feet,  which  grows  on  rivulets  near  the  Blue  Mountains,  in 
Pennsylvania,  forming  with  its  elegant  foliage  and  large  abundant 
rose-coloured  flowers,  the  finest  ornamental  shrub  with  which  he 
was  acquainted. 

The  Indian  and  Chinese  Azaleas  (-4.  sinensis)  approa(».h  nearer 
to  the  Rhododendrons,  having  downy  leaves,  flowers  with  silky 
petals,  leaves  glaucous  underneath,  bell-shaped  corolla  with  seg- 
ments broadly  ovate,  wavy,  and  the  upper  one  dotted  after  the 
manner  of  the  Rhododendron.  A.  Indica  again,  forms  a  bush  two 
to  six  feet  high,  with  drooping  branches,  leaves  deep  brownish 
green,  and  half  evergreen,  with  large  showy  and  brilliantly- 
marked  flowers. 

But  these  native  plants  sink  into  insignificance  when  compared 
with  the  gorgeous  specimens  which  are  produced  in  himdreds 
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■    at  our  flower  shows;  pyramids^  domes,  and  clusters  are  there 
r     presented,  with  flowers  of  every  hue,  in  such  profusion  as  to  be 
f      ahnost  oppressive,  and  one  sighs  for  a  glimpse  of  native  heath  as  a 
relief  from  the  gorgeous  picture,  though  it  should  be  but  a  hill-side 
covered  with  Calluna  vulgaris. 

Rhododendrons  differ  from  Heaths  chiefly  in  having  ten  instead 
of  five  stamens,  in  the  bell-shaped  corolla,  and  in  the  foliage  being 
hard  and  evergreen.  The  first  of  the  species  introduced  seems  to 
have  been  from  Asia  Minor,  whence  R,  ponticum  was  obtained ; 
but  the  species  introduced  from  the  Sikhan  Himalayas,  excel  all 
others  in  beauty,  and  variety  of  form  and  colour.  The  various 
species  are  too  well  known  to  justify  our  entering  on  further 
description  here. 

The  Kalmias  are  evergreen  shrubs,  with  a  small  five-leaved  calyx, 
cup-shaped  corolla  with  angular  open  limb,  and  a  five-celled  and 
many-seeded  capsule  ;  when  in  blossom  their  elegant  striated  petals 
give  them  a  beautiful  appearance,  but  they  are  said  to  be  poisonous. 
K.  Idtifolia  yields  a  nectarous  juice  eagerly  sought  after  by  bees 
and  wasps,  but  the  honey  secret^  from  the  juice  is  said  to  be 
poisonous ;  and  the  juice  which  exudes  from  the  flowers  is  said  to 
have  dangerously  intoxicating  properties. 

RUTACKALS. 

Polypetalous  exogcns,  having  monodichlamydeous  symmetri- 
cal flowers,  axial  placentae,  imbricated  calyx  and  corolla,  definite 
stamens,  and  embryo  with  little  or  no  albumen.  By  the  older  bota- 
nists the  RuTACEALs  were  all  considered  as  one  order.  De  Jussieu 
places  them  among  his  dicotyledonous  hypogens,  which  have  the 
stamens  inserted  upon  the  receptacle  under  the  ovary.  Dr.  Lindley 
divides  the  group  into  thirteen  natural  orders,  as  follows : — 

Trees  and  t»linil>?»,  l>ark  almost  ifmooth,  and  flUe<l  everywhere  with  little  ^ 

traiuK[tarent  rei-oiitiu-k-«  for  viilatile  oild  ;  succulent  indehiiM-ent  fruit ;  leaves  | 

dotted,  altenmt(>,  often  comiNiund.  artiruluted  with  the  {lOtiobtr  itetals  and  v        CLXX.  Aurantiacen. 

stAinens;  three  and  tlve.  equal  or  double  uf  the  latter.  Including  onuige«,  j 

leniun«.  and  i»luuld«K-ks.  / 

lYeeA  or  (ihrulM  abounding  in  bal«nin,  with  alternate  or  ofiposite  and  \ 
dotted  leaves;  axdiitry  teruniiol  flowers  in  racemes  or  iMtnicIoB;  petals  (        CLXXI  Amvridaces 
valvate,  three  to  fl%e;  stamens  twice  the  number;  fruit  hard,  dry  and  C  jn 
valvulur.  ) 

Timber  trees,  with  alternate  pinnate  leaves,  without  iMpules ;  flowers  in  ) 
panicle.** ;  petals,  fi)ur  <ir  Ave :  htnmens  free  or  monodelphous ;  double  in  >      CLXXII.  Ccdrelace«. 
number ;  cajtsular  fruit :  hccdi  winged ;  numerous.  ) 

Trees  or  shmbs,  with  leaves,  dotted  alternate,  sometimes'opiwite ;  non-  ) 
s'i|>uliite  flowen*  in  loose  masses ;  sometimef  imperfect  by  abortion ;  fruit,  >     CLXXUI.  Meliactc 
berried  or  capsular ;  stameua  monodelphuus ;  seeds  wtngleaa.  ) 
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TreM  or  fihnibby  exoffena«  with  alternate  timple  or  unequally  pinnate  ) 
leaves;  terminal  axillar>' flowers  with  bracts;  apocarpous  fruit;  and  a  r    CLXXIT.  Anacardiacee. 
sm^e  ovule  rising  from  the  base  of  the  celL  ) 


Trees  or  shrubby,  sometimes  climbing  exogens,  with  compound  leaves ; 
terminal  or  axillary  flowers  in  racemes  or  panicles;  apocarpal  fruit,  and  ^     CLXXY.  C<mnaraoese. 
ascending  orthotropal  ovules. 

Trees  or  shrubby  exogens,  rarelv  herbaceous  plants ;  leaves  non-stipn- 
late,  opposite,  or  alternate,  covered  with  pelluoia  resinous  dots ;  axillary 
or  termiQal  flowers;  fruit  few-seeded,  becoming  anacarnous;  pericarp 
separating  into  two  layers;  sessile  pendulous  ovules,  and  unisexual  flowers. 


CLXXVI.  BatacesB. 


} 

Trees  or  shrubby  exogens,  with  non-stipulate,  alternate,  or  opposite  )  r^r-rrvTr 
leaves :  flowers  axUlary-  or  terminal ;  fruit  few-seeded,  becoming  anacar-  J-  Ji^uiroxyla- 
pous  ;  pericarp  separating  into  layers ;  sessile  pendulous  ovules.  )  . 

Smooth  trees  or  under-shrubs ;  leaves  alternate,  simple,  or  toothed,  with  )   

two  stipules  at  tlie  base  or  one  at  the  axil ;  flowers  in  racemes ;  fruit  one-  >  CLXXVIil.  Ochnacea. 
seeded,  becoming  apocarpous ;  and  a  succulent  conical  torus.  ) 

Trees  or  shrubs,  leaves  alternate,  compound,  sometimes  simple,  without  )  ^  tttt  cim..«K«.»^ 
stipules;  peduncles  axillary  ;  few-seeded  fruit, becoming  anacarpous.        {     KjI^^^^  ssunmvmm. 

Trees,  shrubs,  or  herbaceous  exogens,  with  opposite  stipulate  leaves,  ^ 
usually  uneaually  pinnate :  flowers  solitary,  in  pairs  or  threes ;  hermaphro-  f      ^CLXXX.  Xygophyll*- 
dite ;  fTuit  few-seeded,  finally  anacarpous ;  torus  dry  and  microscopic ;  f  cem. 
seed  albuminous.  ) 


Small  annual  exogens,  with  opposite  leaves;  stipules  between  the  )  rrYim  irioHr..^^-. 

petioles ;  polypetaluus  flowers,  and  many-seeded  anacarpous  fruit.  J  ^^-^-i*-*^-  JJJannace«. 

Herbaceous  exogens,  with  capillary  leaves,  axillary  or  terminal,  very  )  CLXXXTT.  Podostema- 

imperfect  flowers ;  many-seeded  anacarpous  fruit  j  cea. 


The  group  of  exogens  of  which  the  well-known  and  humble 
Rue  is  the  type,  includes  the  Orange,  the  Melon,  the  Lime,  the 
Shaddock,  Forbidden  Fruit,  and  the  Citron  in  the  AurantiacetB ; 
incense-yielding  trees  or  shrubs  in  the  Amyriducece ;  a  substitute 
for  Peruvian  Bark,  is  the  Bastard  Cedars,  in  Cedrelacece.  The 
Anacardiac€(B  include  the  Cashews.  Pistackia  vera,  a  tree  fifteen 
feet  high,  originally  from  Syria,  yields  the  fruit  so  much  esteemed 
as  the  Desert  Nut.  Gum  mastic  is  drawn  from  P.  lentiscus. 
The  aromatic  bark  of  Rhus  cotinus  (the  Wild  Olive,  or  Sumach) 
is  one  of  the  substitutes  for  Peruvian  bark.  The  order  generally 
yields  resinous  products  of  considerable  commercial  value.  The 
RutdcetB  agree  with  the  Aurantiacea)  in  having  dotted  leaves, 
definite  stamens,  and  fleshy  disc.  The  plants  of  this  order  emit 
offensive  odour  from  the  glands  which  cover  them.  In  the  case 
of  some  of  the  genus  Dictamnus  the  glands  are  filled  with  vola- 
tile oil,  and  in  hot  weather  the  surroimding  atmosphere  becomes 
so  charged  with  it  that  a  light  coming  in  contact  will  inflame 
the  air.  The  Xanthrox^ylacece  are  tropical  plants  of  Asia,  Africa, 
and  America,  and  all  possess  in  various  degrees  aromatic  and 
pungent  properties.  "  The  SimarvbacecBy  or  Quassias,  are  known/' 
says  A.  de  Jussieu,  "from  all  the  rutaceous  plants  by  the  co- 
existence of  these  characters — ^namely :  ovaries  with  one  ovule, 
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indehiscent  drupes,  exalbmninous  seeds,  a  membranous  integu- 
ment to  the  embryo,  and  by  the  radicle  being  retracted  within 
thick  cotyledons."  The  plants  of  the  order  are  intensely  bitter— 
80  bitter  that  the  Ptinia,  which  attack  all  other  dried  specimens, 
refuse  to  attack  Simaruba  versicolor. 

The  Orange  {Citrus  aurantium),  which  is  at  once  the  best 
Icnown  and  most  highly  appreciated  fruit,  is  a  fine  evergreen 
tree,  originally  from  China,  the  islands  of  the  Indian  Ocean, 
and  of  those  which  are  scattered  over  the  Pacific.  It  is  now 
largely  cultivated  in  all  the  warm  countries  of  the  globe.  Its 
glossy  leaves  are  simple  or  compound,  with  one  or  many  pairs 
of  leaflets;  the  terminal 
ones,  on  winged  leafy 
footstalks,  are  oval  or 
lanceolate,  and  entire. 
When  examined  through 
a  strong  light  these  leaves 
present  little  bright  spots, 
which  are  so  many  ves- 
sels full  of  an  odorous 
volatile  oil.  Its  flowers, 
whose  elegance  and  de- 
licate perfume  are  so  well 
known,  are  composed  of 
a  somewhat  bcll-shaped 
calyx,  adhering  slightly 
to  the  disc ;  corolla  with 
three  to  five  petals,  broad  at  the  base,  sometimes  slightly  com- 
bined, inserted  on  the  outside  of  a  hypogynous  disk ;  the  stamens, 
equal  in  number,  double  or  any  multiple  of  the  number,  distinct 
or  united  at  the  base — are  disposed  at  the  sunmiit  of  a  pedimcle 
in  paucifloral  bouquets.  The  fruit  we  need  not  describe;  it  is 
separated  by  membranous  divisions  into  many  cells  (Fig.  411), 
containing  seeds  at  their  inner  angle ;  it  is  filled  with  soft  and 
juicy  pulp,  sweet  and  slightly  acid. 

There  are  numerous  varieties  of  the  Orange ;  the  best  are  the 
Chinese,  the  Maltese,  the  Lisbon  and  St.  Michael's,  and,  later 
in  the  season,  an  excellent  variety  comes  from  Yalentia.  The 


Fig.  411.— Section  of  an  Orange. 
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St.  Michaers  should  be  small,  and  flattened  at  the  ends,  with  a 
thin  smooth  rind,  the  glands  small,  and  the  flesh  a  light  ash- 
coloured  pulp  ;  but  many  coarse  varieties  come  to  market.  Those 
from  Valentia  resemble  St.  Michael's.  Lisbon  and  Malta  oranges 
are  larger,  thicker  in  the  rind,  with  glands;  but  the  Chinese 
orange,  when  obtained  of  the  best  variety,  excels  all  others  for 
delicate  flavour,  sugary  juice,  and  delicate  aroma.  The  skin  of 
this  variety  is  always  smooth  and  shining,  and  so  thin  that  it 
is  separated  with  difficulty  from  the  flesh.  The  St.  Michael's  is 
probably  a  variety  of  this  orange.  The  Bitter  or  Seville  Orange 
is  the  fruit  of  Citrus  vulgaris^  but  there  are  many  varieties.  This 
is  the  fruit  from  which  the  delicate  condiment,  orange  marmalade, 
is  prepared,  and  from  which  orange-flower  water  is  produced. 

The  Orange  is  extensively  cultivated  in  order  to  extract  from 
its  flowers  and  leaves  the  essential  oil  which  they  contain.  In 
the  South  of  France,  but  especially  in  Provence  and  Nice,  the 
Orange  is  largely  and  successfully  cultivated.  In  the  South  of 
Italy,  about  Sorrenta,  whole  forests  of  Oranges  exist,  the  fruit 
of  which  is  carefully  harvested. 

"  On  the  sonorous  shore,  where  the  sea  of  Sorrenta 
At  the  foot  of  the  Orange  unrolls  its  blue  wave," 

sings  Lamartine,  France's  great  modern  poet. 

The  Orange  sometimes  attains  great  age  and  dimensions.  In 
the  orangery  of  Versailles  a  magnificent  Bitter  Orange  (C.  biga- 
radid)y  known  as  "  the  Great  Constable,"  is  known  to  be  upwards 
of  four  hundred  and  forty  years  old ;  its  tnmk  is  twenty  feet  in 
circxmiference,  and  its  head  rises  forty  feet  high.  It  was  planted 
in  1421  by  the  gardener  of  the  Queen  of  Navarre,  and  came  by 
cession  to  Chantilly.  In  1532  Francis  I.,  having  confiscated  all 
the  property  of  the  Constable  de  Bourbon,  Lord  of  ChantiUy,  who 
had  been  driven  into  open  rebellion  to  his  king  and  country  by 
tyranny,  had  the  precious  tree,  which  was  quite  imique  in  France, 
transported  to  his  orangery  of  Versailles,  where  it  remains  in 
a  highly  flourishing  state.  The  Bigaradier  of  the  Dominicans,  at 
Rome,  dates  from  the  year  1200.  It  is  about  thirty-three  feet 
in  height.    The  largest  of  these  shrubs  recorded  was  a  former 
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inhabitant  of  the  garden  of  the  Dominicans,  and  is  said  to  haye 
been  fifty  feet  high. 

The  principle  to  which  odoriferous  plants  owe  the  qualities 
which  render  them  so  useful  at  the  toilet  has  received  the  name  of 
essential  or  volatile  oil.  The  oils,  volatile  or  essential,  are  met 
with  most  habitually  in  the  flowers  and  the  leaves ;  very  rarely  in 
the  fruit.  It  happens  sometimes  that  distinct  oils  exist  in  the 
same  plant.  Let  us  take  the  Orange  for  example.  The  essence 
drawn  from  the  flowers  of  the  Orange  is  very  different  from  that 
furnished  by  the  leaves.  The  essence  furnished  by  the  leaf  differs 
again  from  that  produced  by  the  fruit. 

The  volatile  oil  is  contained  in  the  vesicles  or  cells  which  per- 
vade all  its  parts ;  and  so  completely  are  these  enclosed,  that  the 
plants  may  be  dried  without  divesting  them  of  the  odorous  prin- 
ciple, which  still  remains  in  the  cavities.  In  other  cases,  par- 
ticularly in  the  flowers,  the  essence  forms  itself  on  the  surface  of 
the  organ,  and  is  volatilised  at  the  rate  at  which  it  is  produced  in 
the  interior  of  the  organs  of  the  plant. 

The  mode  of  extracting  these  essences  varies  according  to  their 
nature  and  condition.  Some  of  them  may  be  extracted  by  simple 
expression.  This  may  be  done  with  the  essential  oils  of  the 
Citron  and  the  Orange,  which  reside  in  the  rind  or  envelope  of 
the  fruit.  They  are  reduced  to  a  pulp,  adding  water  afterwards 
to  the  liquor  produced  by  pressure,  when  the  oil  will  swim  on 
the  surface  of  the  water  added. 

But  the  greater  part  of  these  essences  are  produced  by  distilla- 
tion. This  process  is  performed  by  placing  the  leaves,  flowers, 
or  fruits  of  plants,  with  a  sufficient  quantity  of  water,  in  an 
alembic  or  still.  The  essential  oils  only  enter  into  ebullition  at  a 
higher  temperature  than  water,  since  their  point  of  ebullition 
rises  in  general  to  130°  or  140°  C.  Nevertheless  the  steam,  which 
is  renewed  unceasingly,  escapes  so  rapidly  into  space  that  it  is 
condensed  in  the  bosom  of  the  alembic.  Let  us  explain.  The 
vapour  of  the  essential  oils  diffuses  itself  in  the  steam  which  fills 
the  alembic,  which,  however,  is  condensed ;  a  new  supply  of  steam 
succeeds,  which  in  its  turn  is  saturated  with  the  vapour  of  the  oil. 
In  this  manner  we  can  explain  the  rapid  and  continued  evapora- 
tion of  oils  which  only  enter  into  ebullition  at  140°  in  steam 
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which  has  itself  only  a  temperature  of  100°  C.  In  order  to 
increase  the  temperature  of  the  water,  marine  salt,  which  boils 
at  109°,  is  added.  This  has  the  effect  of  increasing  the  evapora- 
tion of  the  oil.  But  the  practice  has  its  disadvantages,  and  in  order 
to  prevent  the  plants  from  being  burnt  by  coming  into  contact 
with  the  bottom  of  the  furnace,  it  is  usual  to  place  on  the  lower 
bars  of  the  furnace  a  diaphragm  pierced  with  holes,  which  sup- 
ports the  bed  of  leaves  or  flowers  being  distilled. 

The  steam  which  is  thus  condensed  in  the  worm  of  the  alembic 
is  a  mixture  of  water  and  essential  oil,  in  which  however  the  oil 
performs  only  a  small  part.  In  order  to  separate  the  two  liquids 
and  secure  the  oil,  a  very  ingeniously  conceived  vase,  known  as 
the  Florentine  receiver j  is  employed.  This  vase  separates  the  oil 
from  the  water  on  the  simple  principle  of  their  respective  specific 
gravities.  Oil  is  lighter  than  water,  consequently  it  floats  on  the 
surface;  and  if  the  mixed  liquid  is  received  in  a  vase  or  jar 
having  a  tube  rising  from  the  bottom,  but  whose  highest  part  is 
placed  at  a  lower  level  than  that  of  the  neck  of  the  vase,  as  long 
as  the  united  liquid  flows  from  the  still,  the  water  will  sink  to  the 
bottom  and  flow  off,  while  the  oil  will  accumulate  on  its  surface. 

The  essential  oils  obtained  by  distillation  from  the  Orange  dis- 
solve readily  in  fatty  oils  or  alcohol,  but  very  imperfectly  in 
water.  The  condensed  water,  however,  which  passes  with  the  oil, 
is  a  true  watery  solution  of  the  essences  ;  in  short,  orange-flower 
water.  It  is  very  subject  to  putrefaction,  which  is  indicated  by 
the  appearance  of  flocculent  flaky  matter  accumulating  at  the 
bottom  of  the  vessel  in  which  it  is  kept,  which  is  commonly  called 
Orange  Flower.  These  organic  particles  are  the  seeds  of  decom- 
position, which  light  and  air  are  sure  to  develop. 

The  Amyridace^  are  trees  and  shrubs  abounding  in  balsamic 
resins,  and  having  all  the  appearance  of  the  Orange,  even  to  its 
dotted  leaves,  but  the  fruit  forms  a  shell  whose  husk  eventually 
splits  into  valve-like  segments.  The  few  known  species  are  natives 
of  tropical  India,  Africa,  and  America.  The  frankincense  of 
Arabia  is  said  to  be  the  produce  of  Boswellia  serrata.  The  Bal- 
samodendron  myrrha,  a  dwarf  shrub  of  Arabia,  yields  the  myrrh 
of  Mecca,  and  most  plants  of  the  order  yield  resins  and  balsams 
of  great  commercial  and  officinal  value. 
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Geranials. 

This  group,  of  which  the  Crane's-bills  or  GeraniaceaB  are  the  type, 
are  hypogynous  exogens,  whose  most  positive  character  is  having 
a  definite  number  of  stamens,  an  imbricate  or  overlapping  calyx, 
and  a  twisted  corolla  and  symmetrical  flowers.  They  are  emollient 
and  purgative  in  Linum;  acid,  nutricious,  and  aromatic  in 
Oxalids  ;  and  aromatic  and  astringent  in  Geranids. 


CLXXXIII.  Linacen. 


The  Flaxes  are  anniiAl  or  perennial,  sometimes  shrubby  exofrens,  with 
alternate,  nearly  opposite,  or  whorled  leaves,  entire,  without  leaflets;  her- 
maphrodite symmetrical  flowers,  generally  Hve  distinct  styles;  corolla 
witir  four  or  five  petals ;  stamens  equal  and  alternate  with  them  (  ovary 
often  flve-cclled ;  fruit  a  one-seededf  capsule. 

Small  trees  or  shrubs,  with  showy  nnsymmetrical  flowers,  alternate  )   

leaves,  feaiher-veined,  entire ;  sometimes  plaited,  permanent,  cup-like,  >  CLXXZIV.  ChlMiacew. 
involucre  ;  monodelphous  stamens,  and  i^undant  albumen.  ) 

Herbaceous  plants,  under-shrubs,  or  trees ;  leaves  simple  or  compound ;  )   

diMinct  styles:  carpels  longer  than  the  torus;  seeds  with  abundant  >  CLXXXV.  Oxalidace». 
albumen.  ) 

Herbaceous  plants,  (generally  annuals,  with  simple  opposite  or  alternate  )  CLXXXVI  Balaamin*- 
leaves,  without  stipules;  flowers  irregular  and  unsynunetrical,  without  >  *  p^am. 

involucre ;  distinct  stamens,  and  no  albumen.  ) 

Herbaceousplantsorshrube,withtumedstems,  separable  at  the  joints;  )   

flowers  unsymmetrical ;  styles  and  carpels  combined  round  a  loog-beaked  >  CLXXXVn.  Genmiaceii. 
torus.  ) 

The  Linages,  or  Flaxes,  are  a  small  order  of  useful  annual 
woody  plants,  valuable  alike  for  their  fibre,  whose  tenacity  renders 
it  invaluable,  and  its  seeds  which  yield  by  expression  the  linseed  oil 
of  commerce.  Their  leaves  are  alternate,  free  from  all  trace  of  vola- 
tile secretions,  and  destitute  of  stipules;  the  body  of  the  stem 
incapable  of  disarticulation.  The  order  consists  of  two  genera, 
Linum  and  Radiola  ;  the  first  comprehending  many  species.  The 
plants  of  the  order  are  distributed  throughout  the  temperate 
regions  of  the  earth,  particularly  along  the  shores  of  the 
Mediterranean,  in  Europe  and  Africa ;  but  it  is  supposed  to  be  a 
native  of  the  great  plateau  of  upper  Asia,  whence  it  was  introduced 
into  Europe.  It  is  the  Linum  usitatissimum  which  furnishes  man 
with  his  first  and  last  clothing.  Martianus  says  that  lint  was 
first  sown  by  the  EgjT)tians,  and  that  the  priests  of  Isis  made  its 
uses  known  to  them.  From  the  time  of  Moses  it  was  cultivated 
on  a  great  scale  in  the  plains  of  Egypt ;  under  the  Koman 
emperors  the  Egyptians  were  renowned  for  their  linen  fabrics.  It 
soon  spread  over  France,  Germany,  and  other  European  countries, 
but  in  our  times  it  has  been  most  fully  developed  in  Holland, 
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Belgium,  and  the  North  of  France.  In  Britain  it  seems  to  have 
become  the  speciality  of  the  North  of  Ireland. 

LiTium  tisitatissimum,  which  is  the  only  species  cultivated,  is 
much  more  delicate  in  appearance  than  the  Cannabis,  or  Hemp- 
plant.  It  branches  out  towards  the  summit,  and  carries  its  alter- 
nate leaves  at  an  acute  angle.  Its  flowers  are  of  fine  blue  ;  the 
fruit  a  capsule  containing  ten  small  seeds.  When  the  plant 
becomes  yellowish,  when  its  capsules  begin  to  open  and  its  leaves 
to  fall,  which  usually  happens  at  the  end  of  Jime,  the  plant  is  at 
its  maturity.  It  is  gathered  by  tearing  it  up  by  the  roots,  and 
laid  on  the  earth ;  after  twenty-four  hours  it  is  boimd  up  into 
small  bundles,  which  are  placed  on  end  to  dry.  When  ripe  and 
perfectly  dry,  they  are  carried  to  the  farmyard  and  the  seeds 
thrashed  out. 

In  preparing  the  fibre  for  lint,  it  is  placed  under  water  for  a 
sufficient  time  to  destroy  the  non-textile  part  of  the  stem  by  a 
species  of  fermentation  which  promotes  decomposition. 

The  CHLJENACEja  are  all  natives  of  Madagascar,  of  whose  uses 
little  is  known,  but  they  present  some  curious  anomalies  to  the 
botanist,  along  with  remarkably  showy  flowers  usually  red  in 
colour,  borne  in  racemes  or  panicles  enclosed  in  a  five-toothed 
involucre. 

The  OxALTDACE^,  or  Wood  Sorrels,  formerly  arranged  among 
the  Crane's-bills,  have  regular  flowers,  beakless  fruit,  albuminous 
seeds,  and  a  general  tendency  to  form  compound  leaves.  They  are 
plentiful  in  tropical  and  temperate  America,  and  the  Cape  of  Good 
Hope,  but  thinly  difiused  in  colder  regions.  Almost  all  the  species 
are  distinguished  by  acidity,  owing  to  the  presence  of  oxalate  of 
potassium.  Some  are  bitter  and  stimulating.  The  tubers  of  some 
contain  a  considerable  quantity  of  starch.  It  is  best  known  to  us 
as  the  common  Wood  Sorrel  (Oxalis  acetosella),  common  in  the 
moist  and  shady  woods  in  this  and  other  European  countries  ;  it  is 
one  of  the  most  elegant  of  our  wild  flowers,  and  the  grateful  acid 
of  its  leaves  is  well  known.  It  was  called  of  old,  Allelujah,  and 
Cuckoo's  Meat,  because,  says  old  Gerarde,  "when  it  springeth 
forth,  the  Cuckoo  singeth  most ;  at  which  time  also  Allelujahs 
were  wont  to  be  sung  in  our  churches." 

The  Balsaminace^  are  best  known  by  the  Bahamina  hartensis 
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of  floricidture ;  natives  of  China  and  other  tropical  countries  of 
the  East,  so  remarkable  for  their  unsymmetrical  flo'^ers.  The 
nature  of  the  parts  which  constitute  this  irregularity  has  been 
much  discussed  by  botanists.  "  According  to  Roper  and 
others/'  says  Dr.  Lindley,  "  two  membranous  external  scales  and 
a  spur  alone  belong  to  the  caljrx,  of  which  the  two  other  sepals  are 
usually  deficient  on  that  side  of  the  flower  which  is  opposite  the 
spur :  on  the  other  hand,  the  corolla  consists  of  a  large  upper  or 
back-piece,  and  of  two  lateral  inner  wings,  each  of  which  consist 
of  two  petals.  Kirsch  considers  the  large  back-piece  of  the  flower 
to  be  composed  of  two  sepals,  and  together  with  the  spur  and 
exterior  scales  to  form  a  five-leaved  calyx,  while  he  finds  in  the 
innermost  parts,  a  corolla  of  four  petals  united  in  pairs,  and  he 
assumes  the  fifth  petal  to  be  abortive. 

The  Geraniace.e,  Crane's-bills,  Geraniums,  and  Pelargoniums, 
form  perhaps  the  most  popular  group  of  plants  of  the  whole  vege- 
table world.  They  are  herbaceous,  soft,  or  timiid  stemmed  plants; 
the  young  stems  jointed,  and  separable  at  the  joints  like  the  vines ; 
leaves  opposite  in  the  upper  part,  often  alternate;  the  flowers 
hermaphrodite ;  regular  or  irregular  calyx,  with  five  equal  seg- 
ments ;  corolla  with  five  petals,  sometimes  equal ;  stamens,  ten 
in  the  Geraniimi.  In  the  Pelargoniimis  they  are  rendered  unequal 
by  one  of  the  petals  being  elongated  into  a  hollow  spur  at  the 
base,  and  closely  united  to  the  peduncle ;  corolla  unequal ;  and  the 
petals  sometimes  reduced  to  four  or  even  two  by  abortion,  clawed 
and  alternating  with  the  segments  of  the  calyx ;  stamens  seven, 
and  more  or  less  united  by  their  filaments. 

These  distinctions  between  the  Geranium  and  Pelargonimn  are 
perhaps  too  refined  for  popular  appreciation,  and  in  common 
parlance  both  genera  are  known  by  the  common  name.  The  long 
beak-like  torus  round  which  the  carpils  are  arranged,  and  the 
membranous  stipules  at  the  joints,  which  are  tumid  or  enlarged, 
are  the  true  marks  of  the  order.  The  Pelargoniums  are  chiefly 
natives  of  the  Cape  of  Good  Hope.  The  Geraniums  and  Erodiums, 
of  Europe,  North  America,  and  Northern  Asia. 

In  order  to  give  the  reader  some  idea  of  this  interesting  family, 
of  which  we  meet  with  examples  at  every  instant,  whether  we 
happen  to  be  in  town  or  country,  in  field  or  garden,  let  us 
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examine  in  succession  the  genus,  Geranium^  Eradiuniy  and  Pelar^ 
ganium,  of  which  the  order  consists. 

The  Geraniums,  or  Crane's-bills,  have  a  calyx  with  five  sepals, 
a  hypogynous  corolla  with  five  free  petals,  and  an  andraBcaeum 
composed  of  ten  stamens,  five  of  which  are  large  and  five  small. 
The  latter  are  exterior  and  opposite  to  the  petals ;  the  larger 
stamens  have  a  nectarous  gland  at  their  base;  the  filaments 
of  these  stamens  are  slightly  attached  at  their  base,  and  have 
two-celled  anthers,  opening  from  within  by  two  longitudinal 


Fig.  412.— Hert>  Robert  {Geranium  Robertiantm). 


clefts.  The  pistil  is  composed  of  an  ovary  with  five  cells,  sur- 
mounted by  five  styles,  more  or  less  connected  in  their  middle 
part,  but  free  towards  their  summit,  and  bearing  long  stigmates 
the  whole  length  of  their  internal  surface.  Each  cell  of  the  ovary 
contains  two  ascending  anatropal  ovules.  The  fruit  is  a  capside 
with  five  cells,  each  containing  only  one  seed  by  abortion,  and 
opening,  as  it  were  by  a  spring,  with  a  sort  of  central  axis,  from 
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the  base  to  the  summit.  Under  its  integxmients  the  seed  encloses 
an  embryo  without  albumen,  the  flexous  cotyledons  of  which  are 
fitted  into  one  another.  Herb  Robert  (Geranium  Robertianum) 
(Fig.  412)  is  frequently  met  with  in  hedgerows,  shaded  places, 
and  on  old  walls.  It  flourishes  in  the  months  of  April  to 
August,  and  exhales  a  strong  odour.  This  plant,  which  is  some- 
times used  in  medicine,  is  an  annual,  with  a  diffused  branching, 
ascending,  or  straight  stem,  often  of  a  reddish  colour.  It  is 
coated  with  long,  shaggy,  patulous  hairs,  glandulous  towards  the 
summit.  The  leaves  are 
divided  into  three  to  five 
petiolated  segments.  The 
peduncles  are  longer  than 
the  leaves.  The  petals  are 
purple  in  colour,  veined  with 
white. 

The  Erodium,  or  Stork's- 
bill,  one  species  of  which, 
the  Hemlock  Stork's-bill  (i;. 
cicatarium)  (Fig.  413),  with 
pinnate  leaves,  is  very  com- 
mon in  all  sandy  places ;  has 
a  corolla  and  calyx  like  the 
Geranium.  But  of  the  ten 
stamens  five  only  are  fruit- 
ful. Those  which  are  sterile, 
that  is  to  say  destitute  of 
anthers,  are  smaU,  with  flat- 
tened filaments,  and  are 
opposed  to  the  petals  in  the  exterior  whorl.  The  fruit  differs 
also  in  some  particulars  from  that  of  the  Geranium. 

The  Pelargoniums  are  particularly  remarkable  from  the  irregu- 
larity of  their  flowers.  In  the  calyx  the  posterior  sepal,  is  pro- 
longated at  its  base  by  a  spur,  which  is  a  straight,  hollow, 
nectarous  horn  or  gland  adhering  to  the  peduncle.  The  corolla 
generally  bears  unequal  petals.  The  upper  two  are  often  largest, 
the  other  three  differ  from  each  other.  As  to  the  andraDcacum, 
whilst  in  the  Erodium  the  exterior  verticle  is  completely  abortive, 


Fig.  413.— storks-bill  Geranium. 
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in  the  Pelargonium,  on  the  contrary,  only  three  of  the  stamens  of 
this  verticle  are  sterile.  The  Pelargoniums  are  indigenous  to  the 
Capo  of  Good  Hope.  They  enclose  a  volatile  oil  which  gives 
them  a  strong  odour,  sometimes  anything  but  agreeable,  which 
is  only  redeemed  by  their  beauty  of  form  and  colour.  A  great 
number  of  species  are  cultivated,  to  which  horticulture  has  added 
innumerable  varieties. »  Amongst  others,  we  may  mention  Pelar- 
gonium  zonale^  the  leaves  of  which  are  marked  with  a  brownish 
band,  and  the  petals  of  which  are  red  or  reddish-rose  coloured, 
or  whitish;  Pelargonium  inquimns,  the  shiny  cottonous  leaves 
of  which  stain  the  fingers  with  a  brown  rust,  and  the  petals 
of  which  are  scarlet  or  flesh-cqjoured ;  and  Pelargonium  odo- 
ratissimum. 

SiLENALS. 

"  At  this  point,"  says  Dr.  Lindley,  "  a  considerable  advance  in 
structure  is  evident  among  exogens.  Among  these  plants  a 
corolla  appears,  with  all  its  fragrance  and  gaudy  colours,  and  the 
ovary  is  constituted,  not  by  the  rolling  up  of  a  solitary  carpillary 
leaf,  but  by  the  complete  consolidation  of  several."  Accordingly  we 
find  among  the  Silene^e  many  popular  plants  of  great  interest. 
The  qualities  of  Diantkus  caryophylhis  (Clove  Gilliflower),  so  called 
from  its  spice-like  odour,  are  sung  by  Chaucer  : — 

"  Thor  springen  herbes,  grete  and  small. 
The  licoris  and  the  stetewall, 
And  many  a  clove  g^liflore, 

 to  put  in  alo, 

Whether  it  be  moist  or  stale." 

whence  another  of  its  popular  names,  "  Sops  in  Wine." 
They  difier  from  the  Geranials  in  their  free  placenta. 

Herbaceous  plants,  stems  8wellin<f  at  the  articulations,  leaves  opposite   

and  entire,  without  stipules ;  flowers  symmetrical :  corolla  conspicuous ;  f  CLXXXVm.  Caryophyl- 
amphitro[)al  ovules;  stamens  double  the  petals  in  number;  equal  to  the  T  lBoe«e. 
sepals  and  opposite  to  them.  ) 

Herbaceous  or  half  shrubby  branching  plants,  with  opposite  or  alternate  \   

entire  leaver,  and  serous  stipules ;  minute  flowers  ^ith  scarious  bracts,  f     CLXXXIX.  Elecebra- 
with  symmetrical  Q^Xyi.  and  corolla,  the  latter  rudimentary ;  amphitropal  T  ceas. 
ovules.  ) 

Shrubs  or  herbs,  with  entire  alternate  succulent  leaves,  without  stipules,  ) 
often  wirh  bundles  of  hairs  in  their  axils ;  flowers  axillary ;  imsymmetricai  >  CXC.  Portnlacea. 

calyx  and  corolla ;  amphitropal  ovules.  ) 

Herbaceous  plants  or  shrubs,  with  alternate  leaves,  stipules  adhering 

round  the  stem ;  flowers  in  racemes,  occasionally  unisexual ;  cal^'x  free,  f  CXCI.  Poly?riia- 
coloured ;  imbricate,  in  estivation,  orthotropal  ovule ;  fruit  a  triangular  f  ce». 
nut.  ) 
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The  Caryophyllacbje  as  a  group  possess,  with  the  exception  of 
the  Pinks  and  Carnations,  Uttle  general  interest.  The  beauty  of 
form,  rich  colouring,  and  aromatic  fragrance  of  the  flowers,  render 
these  individuals  of  the  family  very  general  favourites.  The  order 
has  been  divided  into — 

Alsinea,  which  are  chiefly  weeds,  the  best  known  being  the 
common   Chickweed  {Stellaria 
media),  of  which  birds  are  so 
fond,  and 

SilenecBy  which  contains  the 
Pinks,  Carnations,  and  many 
popular  plants. 

The  Pinks  are  herbaceous 
plants,  rarely  shrubs,  with  stem 
branching  into  forks,  with 
tumid  joints;  leaves  simple, 
opposite,  entire;  flowers  gene- 
rally hermaphrodite  (Fig.  414) ; 
calyx  five,  sometimes  four  seg- 
ments, either  distinct,  so  as  to 
form  a  tube,  toothed  at  the 
summit,  supplied  at  its  base 
with  two  or  several  bracts. 
The  corolla  is  composed  of  five 
free  hypogynous  petals,  with 
lengthened  linear  aiglets,  with 
crenulated  dentate  leaves.  The 
stamens  are  double  the  nimiber 
of  the  petals,  their  anthers  bi- 
locular,  dorsally  attached,  and 
opening  from  within  by  two 
longitudinal  clefts.  The  pistil  is  composed  of  an  imilocular  ovary, 
enclosing  a  great  number  of  curved  ovules,  and  surmounted  by 
two  very  slight  styles.  The  fruit  is  capsular,  opening  at  the 
sumviit  by  the  same  nimiber  of  valves  as  there  are  styles.  A 
straight  embryo  is  attached  to  the  seed  at  the  surface  of  a  farina- 
ceous perisperm.  Seed  sometimes  flat  and  membraneous,  some- 
times round. 

F  F 


Fig.  4U.^Arn&tioa  {Dianthut  caryo- 
phyUut). 


LANE  LIBRARY.  STANFORD  UNIVERSITY 


434 


THE  VEGETABLE  WORLD. 


Pinks  are  herbs  or  under-shrubs,  with  knotty  articulated  stems, 
having  opposed  leaves  and  terminal,  sometimes  solitary,  flowers, 
disposed  in  cymes.  Many  hundred  varieties,  of  great  beauty, 
are  cidtivated  as  florists'  flowers.  To  grow  them  in  perfection 
is  quite  a  speciality  in  cultivation. 

The  Carnation  {Dianthtis  caryophylltis)  has  red,  rose-coloured, 
or  white  flowers,  sometimes  variegated  or  double.  The  Carnation 
of  the  poet  {Diantkus  barbatus)^  has  the  flowers  in  compact  tufts, 
protected  by  slight  and  pointed  bracts,  which  are  of  the  same 
length  as  the  tube  of  the  calyx.  The  Feathered  Pink  {Diantkus 
moschatus)  has  very  straight  barbate  petals,  which  are  odorous, 
and  of  a  pale  rose  colour,  much  varied,  like  the  Pink,  by  culti- 
vation. The  Superb  Carnation  is  truly  worthy  of  this  name. 
Rousseau  says  in  one  of  his  letters^  speaking  of  this  beautiful 
flower,  "  Have  you  seen  the  Diantkus  superbus  ?  At  all  events  I 
will  forward  you  one.  It  is  really  a  most  beautiful  flower,  with  a 
sweet  though  somewhat  faint  odour.  I  can  collect  the  seed  very 
easily,  for  it  grows  in  great  abundance  in  a  meadow  which  is  just 
under  my  windows.  It  ought  to  be  well  exposed  to  the  power  of 
the  sun,  which  nourishes  it  as  it  does  grass." 

Amongst  the  principal  species  belonging  to  the  family  of  the 
CaryophyllaceaB  we  will  mention  the  following : — the  Soap- wort 
{Saponaria  officinalis),  an ^  indigenous  plant,  the  roots  of  which 
contain  a  soft,  gimimy,  resinous  matter,  which  makes  a  lather 
like  soap  in  water,  and  to  which  sudorific  medicinal  properties  are 
attributed.  The  Clove- tree  {Caryophylliis  aromaticus)  has  oblong 
ovate  leaves,  accimiinate  at  each  end,  with  distinct  margins  con- 
tinued from  the  petiole  ;  flowers  in  many- flowered  cymes  ;  stamens 
distinct,  in  four  clusters ;  berry  oblong,  one  or  two-celled,  with  as 
many  seeds.  This  is  a  fragrant,  sweetish,  agreeable  stomachic^ 
useful  in  cases  of  dyspepsia. 

Many  of  the  Lychnis  genus  are  extremely  beautiful : — 
Lychnis  dioica,  which  the  traveller  frequently  meets  at  the  way- 
side ;  Lychnis  Jtos-cuculiy  the  red  petals  of  which  are  deeply  cut, 
and  which  ornaments  our  fields  in  the  spring  time;  Lychnis 
coronaria,  or  Rose  Campion,  a  plant  with  purple  flowers  and 
whitish  downy  stem  ;  the  Com  Cockle  {Agrostemma  gethago),  which 
aboimds  in  our  harvest-fields ;   Gypsophyla  elegans,  the  whitish 


CAEY0PHYLLACK5). 


435 


flowers  of  which  are  seen  in  our  gardens,  balanced  upon  an 
extremely  delicate  pedicle;  the  Catch-fly,  Pearl  Grass,  Chick- 
weed,  Stitchwort,  and  Ceraistes,  are  all  prominent  members  of  this 
order. 

Chenopods. 

A  group  of  plants,  the  greater  part  of  which  have  incon- 
spicuous, monochlamydeous  flowers,  free  central  placenta),  an 
external  embryo,  curved  or  appended  to  the  surface  of  a  mealy  or 
homy  albumen. 

Annuals  or  perennials,  often  with  fleshy  roots,  or  shnibs  or  trees, 
usually  articulated  at  the  tumid  nodes ;  tuliolar,  often  coloured,  calyx,  >    CXCII.  Nyctaginacee. 
which  separates  from  its  base,  becoming  a  hard  spermous  pericarp.  ) 

Herbaceoofl  plants  or  tender  shrabs,  with  sltemate,  entire,  non-«itipulate  ) 
leaver ;  racemose  flowers,  with  separate  flat  petals :  stamens  hypogynous,  /■   CXCIII.  Phytolacee. 
or  nearly  so,  alternate  with  the  sepals ;  one  or  several  carpels. 

Herbs  or  shrubs,  opposite  or  alternate  non-stipulate  leaves :  flowers  in 
spikes,  scarioas),  buried  in  imbricated  bracts,  pubescent ;  stamens  hypo- 
g^  nous.  Ave  with  separate  sepals  opposite  the  stamens ;  one-celled  anther ; 
and  a  single  ovary,  often  containing  several  seeds. 

Herbaceous  plants  or  tender  herbs,  with  alternate  non-stipulate  leaves ; 
small  flowers  ;  calyx  deeply  divided  with  imbricated  aestivation;  stamens 
inserted  in  the  base  of  the  calyx ;  sepals  flat,  separate,  and  opposite  the 
stamens;  anthers  two-celled;  herbaceous  naked  flowers. 

The  group  is  of  little  general  iaterest.  The  Nyctagins  are 
natives  of  the  warmer  parts  of  either  hemisphere.  The  Phytolads 
are  natives  of  inter-tropical  America,  Africa,  and  India. 

Amaranths  are  most  frequently  natives  of  the  tropics  ;  a  few  are 
natives  of  Europe,  and  a  considerable  number  of  Australia. 

The  Chenopods  include  many  of  our  pot-herbs,  as  Spanish 
Orach,  and  the  well-known  agricultural  Beet  and  Mangold- wurzel 
plants,  being  very  productive  in  sugar. 

PiPERALS. 

The  Pipers  are  distinguished  by  their  naked  achlamydeous 
flowers,  minute  embryo,  either  external,  or  just  within  the  surface 
of  a  large  quantity  of  mealy  albumen.  The  Piperace^  are 
exclusively  confined  to  tropical  regions,  common  in  America  and 
the  Indian  Archipelago,  and  several  species  exist  at  the  Cape 
of  Good  Hope.  CHLORANXHACEiE  differ  from  the  Pipers  in  their 
naked  embryo  and  pendulous  ovule.    They  are  also  natives  of  the 
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hottest  parts  of  India^  America,  and  the  West  Indies.  The 
Saururace.e  agree  in  habit  with  the  Peppers,  but  differ  in  the  com- 
pound nature  of  the  ovary.  They  are  natives  of  North  America, 
China,  and  the  North  of  India,  growing  in  marshy  places. 


Shrubs  or  herbaoeoas  plants,  with  articulate  stema,  opposite  leaves;  )   

floweni  Aesflile  or  pendulate,  in  spikes  or  terminal;  stamens  two  ca*  more,  >   CXCVL  Piperace*. 
arranged  on  one  side  or  round  the  ovary ;  a  solitary  carpel ;  erect  ovules.  ) 

Herbaceous  plants  or  under-shrubs,  with  jointed  stems :  opposite  and  ) 
simple  leaves,  with  ^heathins  petiole  and  intennediste  stipules ;  flowers  >  CXCVTI.  Chloranthacese. 
in  terminal  spikes ;  stamens  lateral ;  a  solitary  carpel ;  suspended  ovule.  ) 

Herbaceous  marehy  plants,  with  alternate  stipulate  leaves :  flowers  in  ) 
spikes,  naked :  stamens  three  and  six.  clabate  and  hypouynooa ;  several  >  CXCVIII.  Samtmetm. 
distinct  carpels ;  erect  ovule  and  embryo  lying  in  a  viteilus.  ) 


A 


Periqynous  Exogens. 

This  sub-class,  the  third  into  which  Dr.  Lindley  divides  the 
great  division  of  Exogenous  plants,  have  uni-sexual,  bi-sexual,  or 
hermaphrodite  flowers ;  stamens  growing  to  the  side  of  the  calyx 
or  coroUa,  a  superior  ovary,  or  nearly  so ;  the  first  sub-class  of 
hermaphrodite  Exogens  having  been  characterised  by  the  stamens 
standing  clear  of  the  floral  envelopes,  or  being,  in  the  language 
of  Jussieu,  "  hypogynous."  But  when  there  is  adhesion  between 
the  stamens  and  either  the  calyx  or  corolla,  it  may  be  assumed 
that  the  one  organ  is  in  some  way  necessary  to  the  other.  For 
this  reason,  the  "perigynous  character  where  a  real  and  manifest 
union  of  the  parts,  and  not  a  slight  inappreciable  connection  exists, 
is  admitted  to  be  a  valid  mark  of  the  sub-class,  whether  the 
stamens  grow  on  the  petals  or  on  the  calyx,  provided  they  grow 
on  one  of  them." 

This  is  essentially  the  old  arrangement  of  Jussieu,  but  with 
this  difierence,  that  what  the  French  botanist  made  a  secondary 
distinction,  in  the  system  of  Dr.  Lindley  and  his  followers  becomes 
the  primary  characteristic ;  while  his  great  distinctions  of  poly- 
petalous,  monoi)etalous,  and  apetalous,  become  secondary  con- 
siderations. 

FlOOIDS 

Are  for  the  most  part  herbaceous  plants  or  bushes,  with  suc- 
culent leaves,  monodichlamydeous  flowers,  central  or  axile 
placentae,  polypetalous  corolla,  if  any,  and  an  external  embryo, 
curving  round  a  mealy  albumen.  Carpels  partially  adherent  with 
the  calyx,  in  which  respect  they  are  hj'pogynous,  but  with  strongly 
marked  perigynous  stamens.  The  Ficoids  are  plants  only  inte- 
resting to  the  botanist.  They  comprehend  plants  with  fully- 
developed  corolla,  and  others  with  a  trace  of  it.  Their  characte- 
ristic marks  are  the  perigynous  stamens,  curved  external  embryo, 
and  mealy  albumen,  with  axile  placenta.  The  Basels  are  tropical, 
some  of  them  pot-herbs  in  India  and  China.  The  seed-vessels 
exhibit  the  remarkable  phenomenon  of  closing  when  placed  in 
water  and  opening  again  when  dry,  which  is  no  doubt  a  part  of 
their  economy. 
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Snccnlent,  climbing,  herbaceoiis  or  shnibby  plants,  with  coloured 
calyx naked  flowers  ;  distinct  sepals,  with  sttimens  opposite  them ; 
no  petals ;  fruit  enclosed  in  a  membranous  or  succulent  calyx ;  single 
carpel ;  an  erect  seed. 

Herbaceous  and  shrubby  succulent  plants,  with  opposite  simple 
leaves:  flowers  often  terminal  and  showy;  numerous  narrow  petals ; 
definite  sepals;  indefinite  stamens;  inferior  many-celled  orary; 
connolidttted  curpels,  fruit  split  iuto  regular  stellate  valves. 

Herbaceous  plants  or  small  shrubs,  leaves  succulent,  alternate,  or 
non-stipnlate,  often  covered  with  watery  pustules;  flowers  small  and 
axillary ;  calyx  three,  five  cleft,  partially-adherent  to  the  ovar>- ;  petals  \       CCI.  Tetragoniacesr 
none ;  stamens  definite,  aitemate  with  sepals ;  ovary  two  to  nine-  i 
celled ;  carpels,  several  consolidated.  / 

Small  herbs,  with  opposite  non-stipulate  leaves;  minute  axillary  ^ 

•eesile  flowers;  tubular  calyx ;  ftnir  or  flve-toothed  stantens.  one  to  | 

ten  inserted  in  the  oriflce  of  the  tube ;  no  i>etals ;  ovar>'  sin)])le,  V     CCU.  Scleranthace». 

superior,  one-seeded;  fruit  a  membranous  utricle  enclotfed  in  the  | 

hardened  calyx.  ) 

The  Easels  are  climbing,  herbaceous,  or  shrubby  tropical  plants, 
with  double  coloured  perianth,  simple  ovary,  stamens  inserted 
in  the  sides  of  the  receptacle ;  characters  which  procured  their 
separation  from  the  Chenopods.  The  leaves  of  several  are  used 
as  pot-herbs. 

The  Mksembryace^  or  Ice  plants,  are  low  branching,  half 
shrubby,  herbaceous  plants,  chiefly  of  the  hot  and  arid  plains  of 
Africa,  the  shores  of  the  Mediterranean,  Australia,  and  South 
America.  The  Mesembryanthemum  macrorkizuniy  the  Ice  plant,  has 
the  leaves  and  stem  densely  covered  with  papulic,  resembling  glo- 
bules of  water  or  granules  of  ice,  which  sparkle  in  the  sun  ;  these 
secretions  are  saline,  somewhat  nauseous  to  the  taste,  and  supply- 
alkali  for  glass-works  in  the  South  of  Europe,  where  they  abound. 
Medicinally  they  are  diuretic  and  demulcent.  M.  edule^  the  Hot- 
tentot Fig,  is  abundant  on  the  sandy  plains  roimd  the  Cape  of 
Good  Hope,  and  is  ,  edible  when  ripe ;  the  leaves,  pickled,  being 
substituted  for  the  pickled  cucumber,  and  its  juice  used  medi- 
cinally. The  Rose  of  Jericho  {M.  tripolium)  has  the  singular 
property  of  gradually  opening  its  seed-vessels  on  the  approach  of 
rain,  contracting  again  when  they  become  dry — a  wonderful  pro- 
vision for  the  propagation  of  its  species,  for  the  seeds  which  have 
been  closely  shut  up  in  the  dry  season  are  thus  poured  out  of  the 
open  capsules  when  the  growing  season  is  at  hand. 

The  Tktragoxiace.e  are  plants  of  no  beauty  and  little  interest. 
Like  the  Ice  plants,  they  are  found  on  the  shores  of  the  Mediter- 
ranean, at  the  Cape  of  Good  llope,  and  also  in  the  South  Sea 


i  CXCIX.  BasellaceNs, 


00.  Mesembryaceau 


DAPHNADS. 


439 


Islands ;  and  the  Tetragania  expanm^  a  New  Zealand  annual^  is 
cultivated  as  a  garden  vegetable  and  substituted  for  spinach. 
The  ScLERANTHACKS  are  inconspicuous  herbs  of  no  known  use. 


Daphnads. 

Evergreen  Shrubs  and  trees  sometimes  of  large  dimensions, 
with  monochlamydeous  flowers ;  when  a  corolla  exists  the  petals 
have  the  colour,  texture,  and  quality  of  the  calyx.  Carpel  solitary, 
and  embryo  almond-like,  without  albumen.  Including  the  re- 
freshing Thymus,  whose  name  speaks  of  reviving  strength ;  Protea, 
of  variety  and  transformations ;  Laurus,  of  all  that  is  green  and 
aromatic.  The  CassytheiB  are  tropical  parasites  of  curious 
habit. 

Shnibby,  occasionally  herbaceous  plants,  with  simple  alternate 
leaves ;  flowera  uuisexual  by  abortion,  terminal  or  axilUry,  in  head«, 
spikes,  or  cliuters;  perianth  8imi>le.  coloured,  petaloid,  and  tubular ; 
four  or  Ave  lobed ;  stamens  equal  to  lobes  of  tlie  perianth ;  ovary 
free,  one  or  two-celled ;  fruit,  a  nut,  fleshy  and  drupe-like ;  embryo 
straight. 

Shrubs  or  small  trees,  with  umbellate  branches ;  leaves  hard,  dry, 
oppoAire,  or  alternate,  non -stipulate,  whoried,  or  imbricate,  often 
covered  with  stomata  on  both  sides ;  flowers  apetalous,  generally 
hennaphrodite.  rarely  unisexual,  in  spikes  or  cone  like  heads,  pro- 
ceeding from  the  axils  of  the  leaves ;  stamens  four ;  anthers  sessile, 
burstinK  longitudinally ;  ovules  erect,  and  calyx  valvate. 

Shrubs  and  trees,  often  of  great  size,  with  non-«tipulate  leaves, 
alternate,  entire,  rarely  opposite  or  lobed  ;  flowers  regular,  hermaphro- 
dite or  iiuii«xual  by  abortion;  stamens  from  eight  or  twelve,  inserted 
in  two  rows  in  the  margin  of  the  disc,  which  lines  the  base  of  the 
i>erianth ;  anthers  tenninal,  the  inner  s*'rie8  turned  outwards,  and 
the  exterior  turned  inwards,  bursting  by  recurved  valves ;  ovary  free, 
o«e-cellf«|. 

Puranitical  plants  resemblinff  the  Dodders,  having  scales  here  and 
there  in  pliM-e  of  leaver  on  their  twining  stems ;  six-iwrted  calyx, 
the  three  outer  lamina  being  small  and  monatpermous ;  stamens 
l>etal-like.  tweh^e,  in  f^iur  rows;  anthers  two-celled.  bun*tiiig  by 
rccur\'ed  valves ;  fruit  buried  in  a  suu-ulent  permanent  calyx. 

An  interesting  group  of  plants,  whether  we  consider  them  as 
objects  of  floral  beauty  and  fragrance,  as  associated  with  poetical 
literature,  or  in  a  medicinal  and  industrial  sense.  The  Tiiyme- 
i.ACE-E,  or  Spurge  Laurels,  include  (I)  the  Daphnide®,  having  the 
throat  of  the  perianth  naked;  (2)  the  Gnidiea),  in  which  the 
throat  is  bearded  with  scales  or  glands  ;  (3)  the  Dr}Tnispermida) ; 
the  perianth  being  naked,  and  the  flowers  hermaphrodite.  The  name 
of  the  order  is  derived  from  Thymeta^a,  a  plant  spoken  of  by  the 
ancients.  The  plants  of  this  order  occur  in  great  abundance  in  the 
cooler  parts  of  India,  South  America,  South  Africa,  and  Australia ; 
they  occur  also  in  Europe.     Their  most  common  property  is 
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eatisticitTj  wliich  resides  m  the  bark,  which  m  very  toughs  and 
applicable  to  the  purposes  of  cordage ;  thus  Daplme  La^ctta^  the 
Lace  Bark  tree  of  Jamaica,  ia  remarkable  for  the  beauty  of  the 
inner  fibre  of  its  bark,  and  for  the  facility  with  which  it  is  sepa- 
rated into  layers  and  meshes^  which  by  lateral  stretching  bi.^ome 
equal  in  delicacy  to  the  fijieat  lace.  The  bark  of  Gnkiia  Daph- 
nmies  is  manufactured  in  Madag^^acar  into  ropes ;  and  a  soft  paper 
IB  made  from  the  inner  bark  of  Daphne  Bholua^  in  Nepal,  and 
from  Daphm  Cannaiina,  in  China,  Others,  as  Fa^sarina  tmct^sria 
and  Daphne  GnitUum^  yield  a  yellow  die,  used  to  colour  wool  in 
the  South  of  Europe.  The  Mczercon  of  the  garden  {Dap/me 
Mezertiim),  a  deciduous  plant,  with  spikes  of  white  or  ptuple  flowers 
appearing  on  the  plant  before  the  leaves  unfold,  which  is  found 
wild  in  the  mountain  forests  of  the  middle  and  south  of  Europe, 
yields  berries  of  a  smooth,  shining,  and  bright  red,  which  are 
extremely  acrid  and  eyen  poi»onouB,  Linna^ns  speaks  of  a  person 
having  been  poisoned  by  eating  a  do^en  Me^erium  berries.  They 
are  employed  in  Sweden  to  poison  wild  animals ;  and  in  Rusgia 
it  is  asserted  that  the  Tartar  women  rub  their  cheeks  with  tli© 
berries  to  heighten  their  colour, — a  permanent  species  of  rouge. 
The  Spurge  Laurel  of  our  hedgerows  and  woods  is  a  handsome 
evergreen  bush,  with  greenish  flowers  growing  in  clusters,  con- 
coaled  by  the  leaves,  and  have  the  appearance  of  the  laurel. 

The  Proteace-^  are  distinguished  from  Daphne  by  the  hard 
woody  texture  of  their  leaves,  their  irregular  tubular  c^ilyx,  with 
valvate  estivation.  Brown  considers  that  the  radicle  pointing 
towards  the  base  of  the  fruit  is  a  distinguishing  feature.  The 
order  is  named  from  the  diversity  of  appearance  presented  by 
the  several  genera  composing  it*  They  are  generally  handsome 
evergreen  slirubs,  much  prized  by  gardeners  ibr  the  beauty  and 
singularity  of  their  flowers.  Many  of  th«  genera  are  named  after 
distinguished  botanists,  and  their  geographical  distribution  is 
extremely  interesting.  They  are  almost  entirely  coJifined  to 
the  larger  continents  of  the  southern  hemisphere,  being  found 
in  New  Zealand,  Ifew  Caledonia,  and  wherever  the  shores  of 
Australia  have  been  explored,  the  Proteaceous  plants  have  been 
found;  the  great  proportion  of  the  order  existing  there  in  the 
same  latitude  as  the  Cape  of  Good  Hope.  On  the  south-east 
coast  it  forma  the  chief  feature  in  the  vegetation  ;  the  Grevellias, 
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f   named  by  Dr.  Brown  in  honour  of  the  Hon.  Francis  Greville,  are 
f.    numerous  in  species  there.    The  Hakeas  and  Banksiars — the  latter 
I    named  in  honour  of  Sir  Joseph  Banks — are  equally  numerous. 
Inferentially  the  species  belonging  to  the  order,  having  been  foimd 
in  Madagascar  and  the  lesser  South  Sea  Islands,  are  supposed  to 
be  extensively  diffused  over  Africa. 

The  LAURACEiG  are  trees  sometimes  of  great  size,  distinguished 
from  imperfect  apetalous  Dicotyledons  by  the  dehiscence  of  their 
anthers.  Their  habitat  is  coor  places  in  the  tropics  of  either  hemi- 
sphere. Laurus  nobilis  is  the  only  species  found  in  a  wild  state 
in  Europe.  The  species  are  all  more  or  less  aromatic  and  fragrant ; 
some  are  valuable  for  their  timber ;  others  bear  fruit  like  the 
nutmeg.  Some  yield  fixed  and  essential  oils,  and  an  abundance 
of  camphor.  Cinnamon  and  cassia  are  well-known  products 
of  the  order  from  the  hottest  parts  of  Asia,  the  former  being 
produced  from  Cinnamonium  Zeylanicum.  Among  the  timber 
trees  of  the  order  is  the  Greenheart  of  Demerara  {Nectandra 
Rodicea). 

The  Cassythaceje,  foimd  in  the  hottest  parts  of  the  world  only, 
are  parasitic  plants,  resembling  the  Dodders,  of  no  known  use. 
Their  structure  is  nearly  that  of  Laurels,  the  difference  being  in  the 
fruit,  which  in  Cassytha  is  enclosed  in  a  berried  calyx.  Little  is 
known  of  their  properties  or  uses. 


Rosals. 

Trees,  shrubs,  and  herbaceous  plants,  partaking  somewhat  of 
the  Lauracca),  so  far  as  their  apetalous  and  aromatic  characters 
are  concerned,  but  characterised  by  their  apocarpus  fruits,  small 
number  of  seeds,  and  amygdaloid  embryo,  with  little  or  no  albimien. 
Their  flowers  are  monodichlamydeous,  with  distinct  carpels, 
sutural  placentae,  definite  seeds,  corolla,  if  present  at  all,  poly- 
pe talous. 

Aromatic,  with  square  stems,  leaves  opposite;  simple  scalrons:  1 
non  Btipiilate  flDwera,  axillary  iir  terminal,  liermai«hr(Hlite  or  uui-  j 

sexiial  by  alNmiuii ;  uUmeiia  nimieruiut,  inserted  in  ihe  rim  of  a  }>    CCVH.  Calycanthaceie. 
fleaby  tul>e ;  ovaries  several ;  superior  distinct  embryo,  convolute,  | 
witli  inferior  radicle.  J 

Trees  or  shrubs,  with  simple  stipulate  leaves,  alternate,  no  glands,  \ 
veins  pHrallel  with  each  other  from  the  midrib;  t)ol>'petalous  or 

aj'Ctalt.U'*  fluwen*  in  raceme*,  panicles  or  corymbs ;  calyx  flve-lobed  ;  y  CCVUl.  Chr}*8oba]anacea. 
Btameus  deflnite,  or  none ;  a  S4ilitary  carpel;  style  proceeding  from  j 
the  base ;  fruit  a  drupe,  one  or  two  celled.  ) 
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HerbftCQoni  x^amst  flmilm,  or  trrcs.  having  altematp,  montly  cfim- 
fama  lva.vm  :  peliaLe  swelling  at  the  l.iiie^ ;  patyiiHefHlaii*  or  iii»«mii>u» 
a  |Mi|nLiGniiu.eoiii!i  i^'ifumiiiouii  fruit,  udiI  KiUimiy 

Trvefl  or  i^rulii,  vifh  umple  alteraatfl  leavci,  mtuDr  glAinlislar  \ 
towanJM  ^w;  reguJar  pcilj-porftlciQi  flowere,  whit*  &r  iiinlc,  in  [ 
Uml  ekor single  ;  pvlmis  nw  :  vtameni  lwent>%  riling  from  the  Uuroat  f 
of  the  cAljT ;  wiJlt vy  caqiel ;  nod  dmpsciKHiA  fruit*  / 

Trtif*  nr  thnitMt  wlUi  all  9  mute  inlpiila£«  Aimplr  or  cnm-  \ 

pound  ;  rtoveen*.  jwlyp^tiiTDii!!.  regulnr,  sa!itiuy«  or  in  terminal  <■  j-mea^ 

whitH  or  innk;  mMiervui,  flve-tsjotln-a :  peraJp  fivt*,  iinji^Ltu-ii-  L 

iutc^  the  end  ones  AUieriorj  ptaineiiv  ti»)eAiilte ;  i:!;vpel  adJiorin^  to  | 

the  call's  doraally.  ) 

HCTb4('*'^  >n-'  pJunf?"  frt-  n:ut4'r-^hnibi,  wftli  simple  iIiemAtt^  Idlml  \ 
lesvftf.K  Ma  llofWOT*  wnall,  often  C4i|niJit*i; 

caJpc  A  I '  II.' ;  at^meTii  ddkiite :  fruit  a  nut^ 

■olitary^ '  ,1        if  the  calyx.  J 

lltfrf^dCiHiiu  plant!  ur  fllirul«,  Jeavps  (itn]i>le  or  irottiiiioiind^  alTefnaie,  \ 
cllen  with  two  atinnlcw  «t  ihi?  (^owert  polyi^tajoua,  kemia- 

pbn^dite.  or  unin^iroid  bj  Hlnxtim  ;  inlyx  four  or  nve-lobed;  cariicii  V  C€XIII.  fii^ce». 
ttm  from  xhi  s^alyx^  aud  iteiuly  frea  from  eat^  citli«r ;  fniit  cms- 
veedet!  iiiit«,  J 

TheCALYCANTHACE.^  are  hardy  perigynous  exogens,  well  known 
in  the  garden  for  their  delicious  fragmnce  and  for  their  ckocolate- 
eoloujcd  flowers,  with  seginents  overlying  each  other  in  several 
rows.  They  present  an  imbricated  calyx  and  corolla  which  pam 
insensibly  into  each  other,  combining  at  the  base  into  a  thick 
flesh  tube  ;  a  small  number  of  j^erigynons  stamens  with  adnate 
anthers,  with  projecting  connectiTO^  their  hood  presents  four 
imperfect  axes  with  concentric  circles  to  each,  lying  at  equal 
distances  ik>m  the  bark,  which  gives  a  square  form  to  the 
circumference.    Chirmnantkus  is  called  the  Japan  Allspice  ;  and 

the  bark  of  C.Jimidm 
is  Bonjctimes  used  as  a 
substitute  for  cinna- 
mon. 

The  Chrys<jbalan- 
ACEi£  are  exclusively 
natives  of  the  tropica 
of  Africa  and  America, 
and  probably  of  the 
Indian  forests.  They 
are  stone-fruit,  or 
plums,  the  drupes  of 
many  of  which  ai« 
eatable.  (Fig.  415.) 
botanists  term   them,  the 


A.  emliryo,  and  i4M»d  %irhout  the  iKivk,  etnUryo  minni-  on(? 
c^ifyMon.   f,  radiulc:     eot^lcdoor  erTjJCdiit  of  sepiiirttliini 

01  t^i>iiu|«(l. 


The  LEOt!MiNAcrE.ii,   or  as  some 
PAIIACE.E,  form  an  extensive  natural  order,  consisting  of  her 
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baceous  plants,  shrubs,  and  great  trees,  extremely  variable  in 
^   appearance.    Their  most  common  feature  is  to  have  what  are 
called  papilionaceous  flowers,  which  are  readily  recognisable,  and 
leguminous  fruit ;  although  these  characters  do  not  always  exist 
throughout  the  order,  in  some  cases  a  kind  of  drupe  taking  its 
^    place,  while  the  Mimoseae  have  regular  flowers,  and  indefiuite  hypo- 
gynous  stamens.   The  nominal  fruit  of  the  LeguminaceaD,  however, 
may  be  considered  a  Legume,  namely,  a  dry  simple  carpel,  with  a 
n    suture  along  both  its  margins,  which  opens  at  maturity  by  the 
line  of  suture  into  two  valves. 

This  vast  assemblage  of  plants  useful  to  man,  has  been  sub- 
divided into  groups  which  we  shall  abbreviate  in  order  to  give  a 
comprehensive  view  of  the  whole. 

Tribe  I.  Padalyrie^. — Corolla  papilionaceous ;  stamens  ten  ; 
pod  free,  two-valved.  Almost  all  natives  of  Australia,  with  the 
exception  of  Baptista  tinctoria,  the  Wild  Indigo,  a  bush  of 
the  United  States  of  America,  three  feet  high,  which  yields  a 
pale  blue  colouring  matter,  resembling  Indigo  of  an  inferior 
kind. 

Tribe  II.  Lote^ — Corolla  papilionaceous;  stamens  ten,  in 
one  or  two  bundles;  pod  two-valved,  continuous,  one-celled; 
rarely  two-celled,  from  the  suture  being  bent  inwards.  The  Loteae 
are  rich  in  fibre  ;  Madras  Hemp,  the  brown  Hemp  of  India,  being 
the  produce  of  Crotolaria  juncea.  Some  of  the  Lupines  so  exten- 
sively cultivated  by  the  Romans  belong  to  this  tribe;  as  do  also  the 
beautiful  yellow-flowering  Gorse,  Furze,  or  Whin,  the  Ukx  Euro- 
pens,  of  which  Linnaeus  preserved  a  plant  in  his  greenhouse  at 
XJpsal.  The  Spanish  Broom  {Spartium  junceum)  yields  a  delicate 
fibre  from  which  a  fine  linen  cloth  is  made.  The  common  yellow- 
flowered  Broom  {Cytimis  scoparius),  and  the  graceful  Labumimi 
(C  Laburnum),  all  belong  to  one  section  of  the  tribe  ;  while  the 
Lucem  {Medicago  sativa),  the  Trefoil  {M,  lupulina),  the  Mililotus, 
and  the  Clovers,  [Tri/olium),  all  so  valuable  in  agriculture,  form 
another  section ;  and  the  Indigo  plant  (^Indigo/era  tinctoria)  ;  the 
common  Liquorice  (^Glycyrhiza  glabra),  the  ornamental  Bastard 
Acacia  or  Locust-tree  {Robinia  pseud-acacia),  and  the  Astragalus, 
from  which  the  Gum  Tragacanth  of  commerce  is  obtained,  form  a 
third  and  fourth  section  of  the  same  tribe. 
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Tribe  III.  Vicie^. — Corolla  papilionaceous ;  stamens  ten,  in 
two  bundles,  that  is,  nine  joined  together  and  one  free  ;  pod,  two- 
valved  and  continuous. 

In  this  section  are  ranged  those  leguminous  plants  which  are 
cultivated  for  food,  under  the  name  of  Pulse.  Here  we  have  the 
Bean  {FoJba  vul^aris)y  from  which  the  cultivated  Beans  have  been 
derived  (Fig.  240) ;  the  Peas  (Pisum  sativum)  ;  the  Lentils  {Ervum 
lens)  ;  the  Tares  or  Velities  ( Vicia  satim)  ;  the  Everlasting  Pea 
(Lathyrus  lutifolius) ;  the  Sweet  Pea,  so  fragrant  and  graceful. 

Tribe  IV.  Hedysare^e. — Corolla  papilionaceous ;  stamens  ten, 
in  one  or  two  bundles,  nine  jointed  and  one  free,  or  five  in 
each  bundle ;  pod  divided  transversely  into  one-seeded  joints  or 
cells. 

The  Ground  nut  of  America,  the  fruit  of  Arachis  hypogcea^ 
and  Adesmia  balsamifera^  better  known  as  the  Jarella  plant  of 
Chili,  bears  flowers  of  great  beauty;  and  the  Moving  plant 
of  Bengal  {Desmodium  gyrans),  and  the  French  Honeysuckle 
{Hedysarum  caronarium)^  and  Santfoin,  the  well-known  Fodder 
plant,  belong  to  this  tribe. 

Tribe  V.  Phaseole^. — Corolla  papilionaceous;  stamens  ten, 
united  in  two  bundles,  rarely  in  one  ;  pod  two-valved,  continuous, 
many-seeded,  with  a  cellular  transverse  membrane  between  each, 
divided  by  ridges,  but  never  articulated. 

In  this  section  the  most  remarkable  plants  are  Clitoria  ternatea, 
said  to  be  a  cure  for  croop ;  Sqja  hispida,  a  plant  of  Japan,  from 
which  soy  is  prepared ;  the  Ox-eye  Bean  {Mucuna  nrens) ;  the 
Shady  Coral  tree  [Erytkrina  umbrosa),  grown  in  the  Caracas  and 
Trinidad  for  shading  the  young  chocolate  plantations ;  the  Dhak 
tree  of  India  {Butea  frondosd)^  from  which  Bengal  kino,  or 
butea  gum,  is  drawn. 

This  section  also  includes  the  Scarlet  Runners  {Phaseolm 
vmltijlorus),  which  is  at  once  a  beautiful  ornament  to  our  gardens 
and  yields  a  useful  vegetable  for  the  table  ;  the  Dwarf  Kidney 
Beans  and  Haricots,  and  other  useful  or  ornamental  plants,  also 
belong  to  the  section. 

Tribe  VI.  Dalbergie^. — Corolla  papilionaceous  ;  stamens  ten, 
united  either  in  one  or  two  bundles ;  pod  not  opening,  often  divided 
into  cells  by  internal  ridges. 
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I      The  Dalbergias  yield  a  reddish  resin,  which  has  been  sold  for 
,  dragon's  blood.    Pterocarptts  draco  is  one  of  these ;  East  Indian 
kino  is  the  inspissated  juice  of  P.  marsupium,  a  native  of  Coro- 
mandel ;  the  Cabbage  tree  (Andira  inermis).  The  Tonquin  Bean  is 
the  seed  of  Dipterus  odoratay  belonging  to  this  section. 

Tribe  VII.  Sophore^e. — Corolla  papilionaceous ;  stamens  ten, 
rarely  eight  or  nine  ;  free  pod,  continuous,  unarticulate,  unopen- 
ing,  or  two-valved. 

Tlje  Balsam  of  Peru,  supposed  to  be  extracted  from  MyroS" 
permum  peniiferurriy  and  the  Balsam  of  Tolu,  from  M,  toluijerum^ 
belong  to  this  section.  Virgilia  capensis  is  a  handsome  tree. 
The  Judas-tree  (Cercis  siliquastrum)^  and  many  other  trees  useful 
in  medicine  or  yielding  commercial  products,  belong  to  this 
section. 

Tribe  VIII.  C^alpinie^ — Corolla  irregular,  sub-papilion- 
aceous, or  almost  regular,  sometimes  absent ;  stamens  ten,  or 
fewer,  free,  sometimes  serrated ;  pod  dry  and  two-valved. 

The  section  includes  many  medicinal  plants,  as  the  Necker-tree 
{Guilandina  bonduc),  useful  in  intermittent  fevers,  the  seeds  of 
which  are  used  as  beads  and  marbles.  The  Brazil-wood  of  com- 
merce {Casalpinia  Braziliensia)  is  a  tree  of  San  Domiingo,  twenty 
feet  high.  Many  others  of  the  genus  yield  valuable  dyes.  Hcema" 
toxylon  campeckianum  yields  the  logwood-dye ;  Ta?narinduslndicus, 
a  large  spreading  tree  of  sixty  feet,  yields  the  well-known  tamarind; 
the  true  Officinal  Senna  is  the  produce  of  Cassia  lanceolata  ;  and 
C.  obomta  is  the  Alexandria  Senna;  all  the  Cassias  producing  similar 
local  varieties  of  the  medicine.  Cassia  fistula^  a  tree  forty  or  fifty 
feet  high,  produces  pods  upwards  of  a  foot  in  length,  whose  muci- 
lage is  known  as  the  Purging  Caasia.  The  wood  of  Aloexylon 
agallochum  is  much  esteemed  for  its  fragrant  odour :  this  is  the 
Aloe-wood  of  the  East.  Gum  Anime  is  produced  by  IlymeruBa 
courbarily  a  lofty  tree  of  South  America.  The  Copal  of  Mexico  is 
produced  by  another  species  of  liymencea.  The  bark  of  Bauhina 
racemosa  is  used  to  make  ropes :  it  is  a  climbing  tree,  known  in 
India  as  the  Maloo  Creeper,  which  hangs  in  elegant  festoons  from 
the  top  of  the  loftiest  trees,  "  which  one  is  surprised,"  says  Dr. 
Boyle,  "  from  the  distance  of  its  roots  from  the  stems,  how  it  could 
reach."    Amherstia  nobilis  is  a  Burmese  tree  thirty  to  forty  feet 
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high,  which,  "  when  in  flower,"  as  Dr.  Wallieh  tells  us,  "  is  pro- 
fusely ornamented  with  pendulous  racemes  of  large  vermilion- 
coloured  blossoms,  forming  objects  of  beauty  unequalled  in  the 
Indian  Flora."  In  short,  a  vast  proportion  of  the  trees  belonging 
to  this  section  of  Leguminacece  are  distinguished  for  their  beauty 
or  utility,  and  in  most  instances  they  possess  both  qualities  in  the 
highest  degree. 

Tribe  IX.  Meoinge^. — Corolla  irregular ;  stamens  eight  or 
ten  inserted  on  the  top  of  the  disc  which  lines  the  base  qf  the 
calyx,  free  at  the  base,  connate  at  the  middle ;  pod  with  three 
valves,  one-celled,  lined  with  a  fungous  substance  in  which  the 
seeds  are  embedded. 

Moringa  pterygosperma  is  called  the  Horse-radish-tree,  the  roots 
when  young  being  used  as  we  use  Horse-radish.  The  oil  of  Ben 
is  procured  from  its  seeds,  and  also  from  M.  aptera.  This  oil, 
inodorous  and  clear  itself,  keeps  for  years  without  becoming 
rancid:  it  is  used  for  extracting  odours  from  other  odoriferous 
flowers. 

Tribe  X.  Swartzie.«. — Flowers  perfect,  somewhat  irregular; 
petals  and  stamens  hypogynous  ;  stamens  rarely  inserted  in  the 
calyx,  either  nine  or  ten,  free ;  pod  two-valved  or  drupaceous, 
imopening. 

In  this  section  we  find  the  Cane- wood  of  commerce,  the  pro- 
duce of  Baphia  nitida,  an  African  tree  of  fifty  or  sixty  feet  high. 
Erythrophlceum  guineense  is  an  immense  tree  of  Guinea,  growing  a 
himdred  feet  high,  called  the  Ordeal- tree,  the  juice  being  used  by 
the  natives  as  an  ordeal  of  guilt  or  innocence.  The  red  juice  is 
swallowed  in  certain  portions  by  the  accused,  and  those  who 
cannot  withstand  its  efiects  are  cousidered  guilty. 

Tribe  XI.  Mimose^. — Flowers  regular,  generally  unisexual, 
sometimes  hermaphrodite  ;  calyx  four  or  five-lobed,  equal,  valvate ; 
petals  four  or  five,  equal,  inserted  on  the  re(  eptacle ;  stamens  in- 
serted with  the  petals. 

In  this  section  we  find  the  Jfitta-tree  {Parkis  Africana),  a 
large  tree  of  Western  Africa,  where  the  seeds  are  roasted  and  used 
as  we  do  cofiee.  The  pulp  of  the  pods  surrounding  the  seeds  is 
sweet  and  farinaceous :  it  forms  a  pleasant  drink,  and  is  some- 
times made  into  a  sweetmeat.  Adenanthera  pawnina  is  a  gigantic 
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tree  one  hundred  feet  high ;  its  timber  is  valued  for  its  solidity ;  its 
seeds,  of  a  lively  scarlet,  are  highly  polished,  and  the  leaves, 
powdered,  are  used  in  some  of  the  religious  ceremonies  of  India. 
Several  kinds  of  Prosopis  yield  edible  fruits.  Gum-arabic  is  the 
produce  of  several  species  of  Acacia,  the  most  important  being 
A.  vera  and  A.  Arabica,  All  the  Acacias  yield  gums,  and  many 
of  them  are  valuable  for  their  timber,  and  for  turning  purposes. 
A,  melanoocylony  called  Black  wood,  is  a  hard,  close-grained,  dark, 
and  richly-veined  cabinet-wood  of  South  Africa,  much  used  by 
the  colonists. 

The  pods  of  Castanospermenum  Australe  contain  four  seeds  as 
large  as  a  Spanish  chestnut,  which  are  eaten  by  the  natives  of 
Moreton  Bay.    Brya  ebentis,  a  small  tree,  called  American  Ebony, 


Fig.  416.— Branch  and  Flower  of  Robinia  {Meud-acacU. 

is  the  ebony  in  common  use.  Its  slender  branches  are  flexible, 
and  used  as  riding  switches  in  the  West  Indies,  where  it  was 
formerly  used  to  punish  refractory  slaves. 

The  Acacia,  or  rather  Robinia  {Robinia  pseud-acacia),  which 
will  serve  us  as  a  type  of  the  Papilionace^e,  was  originally  from 
Xorth  America.   It  was  first  cultivated  in  France  by  Robin  in  the 
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fig.  417.  BloMom  of  the  Petcb. 


included  the  Apricot,  Plum,  and  Cherry.  They  are  known  by 
their  numerous  stamens  rising  from  the  origin  of  a  tubular  calyx, 
and  by  their  drupe-like  fruit. 
The  leaves  and  other  parts  of  the 
plant  yield  l^drocyanic  acid, 
which  renders  all  the  species 
more  or  less  deleterious,  although 
the  quantity  of  the  poison  is  too 
minute  to  be  injurious  under 
ordinary  circumstances. 

The  Almond  (Amygdalus  com- 
munis)  may  be  taken  as  a  type  of 
the  AMYGDALACEiE,  which  be- 
long to  the  large  class  of  Rosacea. 
This  tree,  indigenous  to  Africa,  is 
now  cultivated  throughout  the 
whole  of  Europe.  Its  branches 
are  elongated,  of  a  clear,  very 

glossy  green,  and  slightly  glaucous;  the  leaves  are  alternate, 
lanceolate,  and  dentate  like  a  saw.  The  flowers  appear  before 
the  leaves ;  they  are  large,  solitary,  and  germinate  on  the  whole 
length  of  the  branch.  A  hollowed  receptacle,  in  the  shape  of 
a  cup,  bears  upon  its  edges  five  sepals,  five  petals,  and  from  fifteen 
to  thirty  stamens,  sheltering  a  sessile  unilocular  ovary,  containing 
two  collateral  anatropal  ovules  suspended  at  the  summit  of  its 
single  cavity.  It  is  surmounted  by  a  terminal  style.  The  fruit 
is  a  compressed  oblong  drupe,  with  fibrous  coriaceous  dry  flesh, 
'incompletely  bivalved,  opening  irregularly.  Its  stone  is  rugose, 
creviced,  and  hard  ;  it  generally  encloses  only  a  single  ovule,  by 
reason  of  the  abortion  of  the  others. 

There  are  two  varieties  of  the  Almond ;  the  seeds  of  one  are 
sweet,  of  the  other  bitter. 

The  Peach-tree  {Amygdaltis  persica)  only  differs  essentially 
from  the  Almond- tree  in  its  fruit,  the  flesh  of  which  is  thick, 
fleshy,  and  succulent ;  and  in  the  structure  of  its  stone,  which  is 
furrowed  with  deep  anfractuosities.  This  species,  originally  from 
Persia,  presents  three  interesting  varieties.  In  the  two  first  the 
fruit  is  downy,  in  the  third  glossy.    The  first  variety  has  firm 
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flesh  adhering  to  its  nucleus ;  it  comprehends  the  White,  Yellow, 
Red,  and  Monster  Clingstone  Peach.  In  the  second  variety  the 
flesh  is  melting  and  easily  detached  from  the  stone.  These  are 
Peaches,  properly  speaking,  the  difierent  varieties  of  which  haye 
given  us  fruits  as  remarkable  for  their  flavour  as  their  beauty. 
The  third  variety  is  distinguished  from  the  two  preceding  by  its 
I)ellicle,  which  is  shiny,  and  not  tomentose.  It  comprehends  the 
Violet  Peach,  the  flesh  of  which  easily  detaches  itself  from  the 
stone,  and  the  Nectarine,  the  flesh  of  which  adheres  to  it. 

Of  the  genera  Pruntis,  the  flowers  present  characteristics  nearly 
^identical  with  those  of  the  genus  AmygJalus,  but  it  diflTers  in  the 
structure  of  the  fruit.  It  comprehends  the  Apricot,  Plum,  and 
Cherry. 

The  Apricot  {Pruntis  Armeniam)  gives  a  velvety  drupe,  the 
shiny  stone  of  which  has  one  obtuse  side  and  the  other  supplied 
by  a  sort  of  keel,  running  along  two  lateral  furrows.  This  tree  is  a 
native  of  Armenia,  it  is  of  middle  size,  and  has  rotund  leaves, 
nearly  in  the  shape  of  a  heart,  terminating  in  a  point,  and 
dentated.  The  flowers  are  white,  and  disposed  in  little  clusters 
very  close  together  at  the  upper  part  of  the  branches.  We  may 
mention,  among  the  varieties  cultivated  in  France,  the  Early 
Apricot,  the  fruit  of  which  is  of  a  yellowish  colour,  as  large  as 
a  nut,  with  a  heavy  and  rather  bitter  saff^ron-coloured  flesh.  The 
Angoumais  Apricot  is  of  middle  size,  and  the  flesh  is  red  and 
pleasantly  fragrant.  The  Common  Apricot  (Peach  Apricot),  the 
largest  of  all,  the  flesh  of  which  is  yellow,  melting,  and  of  a 
peculiar  flavour,  is  the  variety  chiefly  cultivated  in  England.  ^ 

The  fruit  of  the  Plum-tree  is  smooth,  and  covered  with  a  glau- 
cous bloom.  The  stone  presents  one  side  rotund  and  hollowed  into 
one  furrow,  on  the  other  side  there  are  two  lateral  furrows.  All 
cultivated  Plums  with  alimentary  fruit  have  but  two  stocks  on 
which  the  varieties  are  grafted,  perhaps  we  might  say  but  one, 
namely,  Pnmns  imititia  and  domestica. 

The  Domestic  Plum  is  a  fine  branching  tree,  of  from  ten  to 
twenty  feet  in  height,  with  si)reading  branches,  elliptical,  sharp, 
crenullate,  and  dentate  leaves.  Its  flowers  are  of  a  white  colour, 
and  appear  before  the  leaves.  It  is  often  met  with  in  hedges  and 
on  the  borders  of  woods,  but  never  in  the  interior  of  forests. 
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This  fact  leads  to  the  supposition  that  it  is  not  indigenous. 
The  Prmtis  insititia  is  a  shrub  of  from  six  to  ten  feet  in  height, 
sometimes  with  prickly  spines.  It  is  found  in  the  same  places 
as  the  last  mentioned. 

The  most  esteemed  varieties  of  the  Plum  appear  to  have  come 
from  the  East,  probably  from  Damascus.  The  number  of  the 
varieties  is  very  considerable.  Some  have  a  round  yellow  fruit, 
as  in  the  Mirabelle,  or  Golden  Drop ;  in  others  the  fruit  is  round, 
green,  spotted  with  purple,  like  the  Reine  Claude;  in  others, 
again,  it  is  oval  and  globular,  bluish  or  violet  coloured,  like  the 
Late  Black  Damson,  Yiolet  Damson,  &c.  In  others  it  is  nearly 
round,  and  the  colour  of  wax,  like  the  White  Magnum  Bonum. 
The  flesh  of  this  is  sweet  and  scarcely  sapid.  A  fine  and  delicate 
aroma  places  the  others  in  the  highest  rank  among  fruits. 

The  Cherry-tree  {Prunus  cerasus)  furnishes  a  fruit  (a  drupe) 
with  a  smooth  surface,  without  glaucous  efflorescence.  It  is  a 
rather  tall  tree,  with  straight  cylindrical  trunk,  covered  with  a 
smooth  and  shiny  bark.  Its  leaves  are  sharp,  dentate,  and  strongly 
ovate.  The  white  and  precocious  flowers  of  the  Cherry  form 
panicles.  This  species  comprehends  innumerable  varieties,  which 
it  would  be  foreign  to  the  object  of  this  work  to  describe. 

The  Black-heart  Cherry  is  the  fruit  of  the  Late  Cherry  {Prunus 
semperjlcrens)^  the  flowers 
and  fruit  of  which  appear  m.mk 
together   in  the  autimin.  if^C\    £\  ^jHf^X^  ^ 
The    Wild    Cherry-tree  Wfc/  -« 

(Prunus  avium)  gives  fruit 
known  under  the.  name  of 
Wild  Cherries,  which  is 
used  in  the  manufacture  of 
Cherry- water  {KirschwcLS- 
ser)  and  of  Ratafia. 

The  Bigarreau  Cherry- 
tree  is  a  species  nearly 
allied  to  the  preceding,  and 
furnishes  large  redoryellow 

heart-shaped  fruit,  the  flesh  4is.-bio.^  of  pym.  communis. 

of  which  is  with  difficulty  separated  from  the  stone.    This  is 
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|.  The  Apple  blossom  has  a  calyx  with  five  lobes ;  a  corolla  with 
jfive  nearly  orbicular  spreading  petals ;  and  a  large  number  of 
stamens.  The  ovary  is  inferior,  and  generally  presents  five  cells, 
,  with  two  collateral  ascending  and  anatropal  ovules ;  it  has  five  free 
,  styles  slightly  coherent  at  their  base. 

In  the  Pear  {Pyrus  communis)  the  fruit  is  nearly  conical,  not  imbri- 
cated at  its  base  ;  the  flesh  is  sweet,  and  towards  the  heart  presents 
stony  grains.  In  the  Apple  (P.  malm)  the  fruit  is  generally  globular, 
always  imbricate  at  the  base,  and  not  growing  any  thinner  towards 
the  peduncle ;  the  endocarp  is  coriaceous  and  cartilaginous  like 
that  of  the  ]pear ;  the  flesh  is  acid,  and  never  stony.  The  Common 
Apple  grows  spontaneously  in  all  European  forests.  Its  rotund 
ejrme  is  broader  than  it  is  high ;  its  leaves  are'  dentate,  sharp- 
pointed  ovals,  more  or  less  cottonous  on  their  lower  face ;  its 
large  red  or  white  flowers  form  a  kind  of  cluster  at  the  summit 
of  the  young  branches.  The  Apple-tree  is  much  modified  by 
cultivation.  From  it  we  have  the  Pippins,  Russets,  Codlings, 
and  many  others.  Malus  acerba,  a  species  nearly  allied  to  tlie 
preceding,  is  commonly  known  under  the  name  of  the  Cyder  Apple  ; 
it  is  very  common  in  forests ;  its  culture  takes  the  place  of  that  of 
the  vine  in  many  parts  of  Brittany,  Normandy,  and  Picardy. 

The  Common  Pear  grows  naturally  in  many  forests  of  Europe ; 
it  is  a  tree  with  knotty  branches,  which  attains  from  ten  to  twenty 
feet  in  height ;  its  leaves,  borne  upon  long  petioles,  are  dentated 
ovals,  without  hairs.  The  flowers  are  white,  and  disposed  in 
corymbes.  From  the  wild  state,  the  fruit,  like  that  of  the  Apple, 
is  ameliorated  and  much  varied  by  culture  ;  from  it  we  have  the 
Butter-pears,  Doyeuncs,  Bergamots,  Saint  Germain,  Increvert, 
Bon  Chretien,  Messire  Jean,  and  hundreds  of  other  varieties. 

In  the  same  group  as  the  Pyrus  tribe,  that  is  to  say,  in  the  tribe 
PomacecB,  is  the  Medlar  {Mespilus germanica),  the  inferior  ovary  of 
which  (like  that  of  all  the  other  genera  we  have  mentioned)  has 
five  biovulate  cells,  with  straight  anatropal  and  colateral  ovules, 
and  the  fruit  is  crowned  by  five  calycinal  thongs,  enclosing  five 
bony  shells.  The  genus  Cydania,  or  Quince,  the  five  ovarious  cells 
of  which  enclose  several  ascending  ovules,  and  the  fruit  of  which 
possesses  a  characteristic  odour,  and  an  acrid  flavour ;  the  genus 
CratcpguSj  or  Hawthorn  ;  the  Medlar  of  Japan  {Eriobotrya  Japo- 
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nica),  which  furnishes  a  yellow,  melting,  sweet  and  acid  comeft- 
tible  fleshy  fruit ;  and  the  Strawberry  {Fragaria), — all  belong  to 
this  order. 

The  Saxguisorbeje,  or  Agrimonies,  are  slightly  bitter  aromatic 
herbs,  common  in  hedgerows,  sometimes  employed  in  medicine  fiar 
their  astring(*nt  quaHties,  and  also  as  a  dye. 

The  RosACEiE  were  formerly  gathered  into  a  single  family,  but 
they  are  now  divided  into  several  groups ;  the  Rose,  Bramble, 
and  Meadow  Sweet  also  belong  to  this  group  or  tribe,  at  which  we 
will  glance  successively. 

The  Roses,  properly  so  called,  have  a  cal}it  formed  of  five 
foliaceous  thongs,  which  alternate  with  five  petals  ;  its  perigynous 
stamens  are  nimierous,  and  their  filaments  free,  bearing  anthers 
with  two  cells,  which  open  from  within  by  two  longitudinal  clefts ; 
all  these  organs  are  inserted  upon  tho  upper  edge  of  an  oval  or 
spherical  receptacle,  confined  at  the  base.  At  the  bottom  of  this 
receptacle,  which  resembles  a  bladder  or  small  bottle,  a  large 
nimiber  of  free  pistils  stand  erect ;  the  ovary  is  unilocular,  with 
a  single  anatropal  ovule  and  an  elongated  style,  surmounted 
by  an  obtuse  stigmata ;  when  arrived  at  maturity  these  pistils 
become  achenes,  which  envelop  the  receptacle  and  become  fleshy  ; 
the  seeds  enclose  a  straight  embryo,  destitute  of  albumen.  .  Roses 
are  often  supplied  with  prickles  or  spines,  alternate  leaves, 
having  stipula  adjoining  the  petiole,  and  beautiful  terminal 
flowers,  either  solitary  or  in  clusters,  which  have  a  sweet  and 
unequalled  odour.  The  Rose  long  ago  gained  the  sceptre  for 
beauty  over  all  the  most  beautiful  flowers  of  our  gardens  and 
hedgerows. 

There  are  numerous  species  of  the  genus  liosay  from  which  innu- 
merable viirieties  have  been  produced.  AVe  must  content  ourselves 
here  with  briefly  describing  a  few  well-known  species.  The  Dog 
Rose  {llosa  canina)  is  an  indigenous  species,  common  in  our  hedge- 
rows and  upon  the  borders  of  woods,  the  fruit  of  which  is  of  a  coral 
red,  forming  a  yellowish  acid  and  astringent  pulp,  enclosing  a 
nmuber  of  hard  hairy  pips  or  seeds.  The  Red  Rose  {Rosa  gallica)  is 
represented  in  Fig.  420,  the  leaves  of  which  were  foi-merly  employed 
in  medicine  as  astringents,  and  then  designated  under  the  name  of 
R,  ojjicinalis.    The  Red  Rose  was  brought  from  SjTia  to  France 
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,  in  the  times  of  the  Crusades.  The  Rose  with  a  hundred  leaves 
(Ram  centi/blia)y  whose  admirable  flowers  are  the  ornament  of 
our  gardens,  came  originally  from  the  Caucasus.  The  Damask  Rose 
(Rasa  Damascus)  is  called  also  the  Rose  of  Four  Seasons,  and  still 
preserves  some  stamens  not  changed  into  petals,  the  odour  of  which 


Fig.  420.— Branch  of  the  Rc<l  K<is«  {Rosa  yallica). 


is  very  sweet,  and  which  is  used  in  the  preparation  of  rose- 
water.  From  the  Musk  Rose  {Rosa  mosckata)^  like  the  two 
preceding  species,  a  volatile  oil  is  extracted,  called  Essence  of 
Rose,  &c. 

Tribe  of  Bramhles. — Brambles  {Rubus)  (Fig.  421),  like  the 
Rose,  have  five  sepals,  five  petals,  and  numerous  stamens  and 
pistils ;  but  in  this  case  the  receptacle,  instead  of  being  hollowed 
out  in  the  shape  of  a  bottle,  rises  like  a  disc  or  cone,  and  upon 
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this  the  pistils  are  disposed.  When  at  maturity  these  beoonu 
changed  into  little  drui)es,  grouped  together  upon  a  sjxixigy  and  per 
sistont  receptacle.  Bramble  shrubs  are  sarmentose,  and  proTided 
with  prickles,  with  simple,  alternate,  digitated  leaves,  in  thim 

with  stipules  adhering  to  thi 
iKjtioles,  and  terminal  or  axillai] 
flowers,  which  are  rarely  solitaiT 
but  arc  disposed  in  a  panicle  a 
corymb.  We  often  meet  witl 
the  Bnimble,  or  properly  speak 
ing,  the  Kubiis  •  fruticosus^  th 
Uewberiy  with  its  blue  flowe: 
{liubu^  cce^iius),  represented  ii 
Fig.  421,  and  the  Kaspben^ 
plant  {Rubus  ulceus). 

In  the  8t  raw  berry  the  calyi 
is  composed  of  five  sepali 
joined  at  the  base,  and  furnished 
with  a  calicule  with  five  divi« 
sious.  The  stamens,  which  arc 
numerous,  are  inserted  upon  tht 
edge  of  a  receptacle  in  the  shap^ 

Fig.  421.  The  Dogberry  (i^M^/iMf^wtM*).  i  •  i        •  . 

ot  a  cup,  which  rises  again  a1 
the  base  like  the  bottom  of  a  bottle.  The  numerous  uniloculai 
pistils  are  inserted  upon  the  lower  i)art  of  the  receptacle,  8ur« 
mounted  by  a  lateral  style.  They  are  changed  at  the  time 
of  maturity  into  achena^,  which,  as  we  have  already  men- 
tioned, are  imi)lanted  upon  the  receipt ade,  and  become  fleshj 
and  succulent.  The  Strawberry  plants  are  long-lived,  grass; 
perennials,  with  alternate  trilbliatcd  leaves,  sometimes  simple 
by  abortion,  with  stipules  adhering  to  the  petioles.  The  Frat/aria 
cesra  furnishes  several  wild  varieties  known  under  the  name 
of  Wood  Strawberries;  Strawbeiri('i<  (^f  all  Mohths,  Bush  Straw- 
berries.  The  Frayaria  cinlehsis  is  known  under  the  name  of  the 
Pine  StrawlxTi-y,  the  fruit  of  which  is  erec  t,  rose-coloured,  white 
within,  and  sometimes  as  large  as  a  pigeon's  egg.  The  Mountain 
Strawberry  [Frntjaria  colli mt)  is  not  very  common ;  its  fruit  ifi 
of  a  lively  red ;  ovoid,  contracted  at  the  base,  almost  destitute  ol 
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V  carpels,  and  shiny  in  its  lower  parts ;  it  is  with  difficulty  detached 
n  firom  the  bottom  of  the  calyx. 

I      The  Meadow  Sweet  {Spiraa  ulmaria),  which,  like  the  preceding 
I  genera,  have  a  five  parted  calyx  and  corolla,  and  numerous 
f  stamens,  generally  also  five  pistils,  rarely  from  three  to  twelve. 
[  They  are  sessile,  at  the  bottom  of  a  receptacle  hollowed  like  a 
rather  deep  cup,  and  enclosing  in  a  single  cavity  two  series  of 
anatropal  ovules,  generally  suspended.    When  at  maturity  these 
become  folicles  which  open  at  the  summit  by  two  valves. 
Meadow  Sweets  are  herbs,  shrubs,  or  under-shrubs,  with  simple 
or  composed  alternate  leaves,  with  stipules  adhering  to  the  petioles, 
having  axillary  or  terminal  flowers,  disposed  in  white  or  red 
bunches,  in  corymbs,  panicles,  or  fasicles. 

The  Dropwort  {Spircea  Jilipendula)  is  frequently  to  be  met  with 
in  chalky  places ;  its  flowers  white,  in  terminal  corymbs.  Spircea 
ulmaria  (Queen  of  the  Meadows)  displays  its  corymbs  of  delicate 
white  flowers  at  the  edges  of  water,  or  in  damp  fields.  Another 
species,  the  Spircea  aruncuSy  is  not  common  among  British  plantis ; 
the  root  was  highly  extolled  in  olden  times  as  a  tonic  and  febri- 
fuge. These  three  species  ar6  perennial  herbs.  Amongst  the 
ligneous  species  which  belong  to  ornamental  gardening,  many 
have  showy  flowers,  generally  white  or  red.  The  name  is  derived 
from  speiraOy  to  become  spiral,  in  allusion  to  the  ease  with  which 
their  flexible  branches  twist  into  garlands. 

Saxifragals. 

Perigjuous  exogens,  consisting  of  herbs,  shrubs,  and  trees,  with 
monodichlamydeous  flowers — that  is,  having  a  calyx  only,  or  both 
calyx  and  corolla  with  consolidated  carpels ;  corolla  polypetalous, 
il'  any. 

Herbs,  ■hrubc,  and  sometimes  trees;  leaves  alternate,  sometimes  ^ 
in  wburls.  with  or  without  siiioiles  :  flower  stems  simple,  often  naked,  >     CCXIT.  Saxifragace». 
with  btyles  equal  in  number  to  the  carpels.  ) 

Shnibs.  with  ojiposite  simple  leaves,  without  stipules,  smooth  or  ) 
downy;  flowers  in  clones;  styles  distinct;  cal>TC  adherent  to  the  r      COXY.  Hydrangeace«. 
ovary  ;  fruit  a  capsule.  ) 

Trees  or  shrubs,  with  oi>posite  leaves,  compound  or  simple,  with  \ 
stipules  between  the  leaf  stalks  ;  calj-x  four  or  five  cleft ;  petals,  four,  >     CCXVI  Cunoniacea. 
five;  stamens  peri^-nous ;  styles  distinct.  ) 

Trees,  with  coriaceous,  alternate,  cimple  leaves ;  flowers  green,  ) 
no  axillary  umbels ;  consolidated  styles ;  many-leaved  calyx  ;  no  >    OCX VII.  Brexiaceae. 
albumen.  ) 

Hertwceous,  rarely  shrubby,  exopens,  branches  quadrangular,  leaves  ) 
n(>p(Mite:  flowers  entire.  Bolitar>'  or  clustered;  cal}X  tubular,  with  >  CCXVllI. Lythrace«. 
petals  on  the  margin ;  and  couAoiidated  style.  ) 
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The  SAXiFRAOACEiE,  derived  from  saxum^  "  a  stone,"  and  frango^ 
"  I  break,"  from  their  supposed  virtues  as  a  specific  in  calculus,  are 
characterised  by  a  calyx  free  or  united  to  the  ovary  and  divided 
into  five  segments,  a  corolla  of  five  petals,  ten  stamens,  awl- 
shaped  filaments,  and  roundish  anthers.  Of  the  species  twenty- 
four  are  British,  most  of  them  true  rock  plants,  many  of  them 
old  favourites,  as  S.  umbrosa  (London  Pride,  None  so  Pretty,  and 
pther  popular  synonyms),  usually  made  an  edging  plant  in  old 
cottage  gardens.  They  also  abound  in  North  America,  and  Pro- 
fessor Martins  found  them  with  other  old  favourites  on  the  rocky 
declivities  of  North  Cape.  The  Canonace.e  are  of  frequent  occur- 
rence in  Australia,  beyond  the  tropics,  and  at  the  Cape  of  Good 
Hope.  Ctmonia  capensis  is  in  great  request  for  its  timber,  which 
is  called  Rod  Alder,  or  Rood  Els.  The  Hydrangeas  arc  met  with 
in  Northern  India,  Japan,  and  North  America. 


Rhamnals. 


Perigpious  exogens,  in  which  the  corolla  booomes  mono- 
petalous ;  the  flowers  monodichlamydeoiis ;  carpels  consolidated ; 
fruit  capsular,  berried,  or  drupaceous,  and  definite  set^ds. 


Shnilift,  with  loaves  oppoitite.  imbri«-afe,  non-stipnlate;  flowers 
tcnuiiial,  aptftaloii.«.  and  uxillury,  u;<utillv  rod  ;  ovar)'  tit'  l'«.»ur  cai»ul<.-s  ; 
tubiilar  cal>'x ;  and  rudimeiitar}'  cotyloifon. 

Tree«,  witli  toiigh  bark  and  ainooth  brancbe!*.  alternate  or  (iii]Ht>ite 
Ie.ive»,  a|»etaloii8  flowers,  ovar}'  of  two  caq>elif,  tubular  calyx,  uiid 
definite  (liviisionD. 

TYces  or  Hinih^.  leaves  rough,  alternate,  usually  deciiluou.-* :  n|K-ta- 
lou8  flowero;  ovary  of  twocarpela;  cal^TC  irn-^'uLuly  diviilcd  at  thf 
edge. 

Trees  or  nhrubM.  aoniMimes  spiny;  leaves  timple,  alternate,  mivly 
oppi«ite ;  flowrri*  iH)lyi»etaloU!» ;  calyx  valvale;  ctuiuens  upiKwitc  the 
puiaU;  and  erect  oeedx. 

Trees  or  shnibn  with  alteniate  leaves  with  two  MijMiles ;  flowers.  ."niHll, 
Rxillar>-  pi»lyiH'iali.»u» ;  calyx  valvate ;  stamens  aUcrnate  w.ih  ih.-;h1.-; 
seedif  ptfudulou.s. 

C'linihiiitf  slirub.-*,  with  opp«»ite  leaves,  hiniplo.  entire.  i»r  tootho.l 
an't  cnrijMVoii.-*  ;  Howers  iwlyiiciidoui*;  culyx  nnbiicate ;  (ituinciis 
Uirfe,  nuMiiMlelpbouri. 

Siuall  in*es  or  "ilirub*,  with  alternate  leave;!,  seldom  njipo^ito ; 
siniplf.  ^nmll  stipuirs;  flowcrw  |Kt|yi»*rul(ni.s ;  calyx  imbiKato; 
8tanieii!»  iiiHorifd  in  tlm  disc,  altmmte  with  the  i»»Mal.s.' 

HtTbaceouet  cxoiirf  np.  !*<)nieiiiiieM  .-hnil'S,  with  siinitle  leaves,  I'uly- 
p(*talou!«  Howcrit,  and  epi«i'pal<iu>  stanirns. 

Trees  or  •»hriib'«  nf  thr  tropics,  k-Mves  alteniaV.  non-stipnlnfe  : 
floweiT*  inon«»iK?t»dons ;  fpijietalous  stamens;  Jitti-nding  o\ iilcs  and 
shoil  nuiu  le. 

Tree*  or  Nhml»s.wi'h  alternate  leaves, non-slipnlate  ;  t«)i>th»M|  mono- 
i)i«talou«'  fliiwrrs;  biaincns  epiix'taious  :  part  of  the  ovules  suspciKlcd 
leafy  cotyledon. 


CCXIX.  Penieace*. 
('CXX.  Aquilarinoose. 
C'CXXI.  iriinaceae. 
CC'XXII.  Rharauaoec. 
(X'XXrir.  C'hailletiatx*. 
CC'XXIV.  ILipp«>crateai'e.T. 
('(  XXV.  Celastracew. 
CC'XXA'I.  Sta(-k.hoiwia(.'e«>. 
(H'X:;\  ir.  Saitotai^eir. 

(•(  XXViri.  St%rncaceie. 


Piute  xm,— Thfl  Common  EIiti  {i'tmm  eampeitriM} 
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These  orders  consist  of  evergreen  shrubs,  trees,  and  herbaceous 
plants,  which  are,  with  few  exceptions,  confined  to  the  tropics  of 
both  hemispheres  and  the  warmer  parts  of  Europe.  The  excep- 
tions are  the  TJLjAACEjE.  or  Ehns.  which  have  usually  been  classed 
among  the  Urticaceao,  from  which  Mirbel  has  separated  them, 
in  which  he  has  been  followed  by  Dr.  Lindlcy.  They  difier  from 
Urticacea)  in  having  a  two-celled  fruit  and  hermaphrodite  flowers. 

The  Elm  ( Ulmas  campestris)  (Pate  XVII.)  is  generally  found  in 
mountain  woods,  and  it  is  not  uncommon  to  find  it  planted  by 
road-sides  and  in  places  of  public  resort.  It  is  a  large  tree,  with 
branchless  stem ;  a  cone-shaped  head,  formed  of  strong  ascending 
branches,  abundantly  furnished  with  close,  compact,  and  regularly 
distichous  boughs.  Its  leaves  are  alternate,  furnished  with  two 
caducous  stipules,  oval,  acute,  and  irregularly  oblique  at  the  base ; 
doubly  dentate,  and  generally  pubescent  and  rough.  They  only 
appear  after  the  flowers,  which  are  reddish,  and  arranged  in  sessile 
fascicles,  or  bundles.  Each  flower,  always  without 
corolla,  consisting  of  a  calyx  of  four  or  five  lobes, 
with  four  to  five  stamens  opposite  to  these  lobes, 
having  bilocular  anthers,  opening  from  without  by 
five  longitudinal  clefts;  a  free,  two-celled  ovary, 
containing  a  single  jyiatropal  ovoid.  The  fruit,  or 
samara,  of  the  Elm  (Fig.  422)  is  dry,  compressed, 
largely  winged,  membranous  in  all  its  circumference, 
hollow  at  the  summit,  indehiscent,  and  unilocular.     samiira'^uTthe  Eim. 

The  various  species  of  Elm  are  found  wild  in  most  jjarts  of  the 
world.  They  are  trees  or  shrubs  of  the  Jforth  of  Asia,  of  the 
mountains  of  India,  of  North  America,  China,  and  Euroi>e.  There 
is  a  peculiarity  belonging  to  the  seeds  of  the  Elm ;  they  do  not 
produce  trees  precifc^ely  like  the  parent  tree,  the  difference  being 
so  considerable  as  to  have  led,  as  most  botanists  think,  to  the 
multiplication  of  species  in  cases  where  this  variation  alone  caused 
the  difference.  This  very  peculiarity,  however,  renders  the  Elm 
a  tavourite  object  in  ornamental  jJanting.  The  Common  Elm  is 
represented  in  Plate  XVII. 

The  lihamnacL'ce,  SnpotacecSy  and  Stjra^acf^j  belonging  to  this 
group,  produce  mcd! -inal  plants  of  considerable  importance.  The 
berries  of  various  species  of  lUuimnus  are  violent  i)ui*gatives ;  some 
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of  them  yield  excellent  dyes,  others  are  jprateful  condimente. 
Among  the  StyTacace<B^  which  are,  with  some  few  exceptioiiBy 
natives  of  the  tropics,  we  find  many  useful  properties.  Storax 
and  benzoin,  the  produce  of  Styrax  officinalis  and  S.  benzoin,  are 
^stringent  and  argjnatic :  the  former,  a  native  of  Syria,  but  now 
found  in  the  Levant,  Italy,  and  Spain ;  the  latter  is  found  in  the 
islands  of  the  Lidian  Archipelago. 


Gentians. 

Perigynous  exogens,  with  monopetalous  flowers,  having  a 
minute  embryo  and  much  albumen,  which  separates  them  from 
Solanals,  and  parietal  placentae,  which  distinguishes  them  from 
Cortusals. 

Trees  or  shrubs,  with  alternate  non-stipulate  leaves :  axillary  inllo-  )      OCXXIX.  Rh«n 
rescence ;  fluwers  hermaphrodite ;  stigma  (timple,  radiating.  f     ^^-a-a-iA,  jsoenaces. 

Evergreen  trees  or  shrubs,  branches  often  angular,  leaves  alternate  ) 
or  opposite:  nou- stipulate  flowen,  small,  greeu  or  while;  stigma  at  >      CCXXX.  Aquifoliace«. 
the  end  of  a  style.  ) 

Trees  or  shrubs,  with  non-stipulate  leaves ;  corymbose  inflorescence ;  1     npv  wt  a 
stigma  collected  into  a  massive  head.  /     ^^^-s-^-  Apocynaccw. 

Herbaceous  plants,  shrubs,  or  trees,  with  opposite  entire  leaves,  \    ccyxxtt  Twimut* 
usually  wiih  stipules  inten-ening;  flowers  racemose  or  solitary.  )  -L<«amacc«. 

Under-shnibs,  with  densely  imbricated  non-stipulate  leaves ;  stigma  ) 
At  the  end  of  a  («tylc  ;  flowers  solitary  and  terminal ;  petals  five,  uu-  >  CCXXXIII.  I>iapeziai*ce«. 
equal;  stamens  five,  equal  and  interpetalous.  ) 

Shrutis,  with  entire,  narrow,  rigid,  non-stipulate  leaves,  in  whorls,  \ 

articulate  at  the  base :  flowers  in  dense  qiikes ;  calyx  tubular  and  cam-  I  pr^xXXIV  StilKju« 

panulute;  corolla  monopetalous;  stamens  equal  in  number  to  the  r"  *-*^-^^-*-*-*-'^» 

segments.  ) 

Herbaceous  leafless  parasitical  plants,  non-stipuliUe ;  flowers  didy-  \ 
namous :  calyx  inferior ;  ])en»istent  corolla ;  monopetalous  stamens ;  V     CCXXXV.  Orobonuichacea. 
four  anthers ;  one-celled  stigma,  simple,  at  tlie  top  of  a  style.  ) 

Herbaceous  plants,  rarely  shrubs,  sometimes  twining ;  leaves  oppo-  ^ 
site,  non  sti|)ulate,  vesttile;  flowers  regular,  teiminal,  or  axillar>':  f    ppvyyvt  »- 
calyx  inferior,  persistent;  corolla  monopetalous;  stigma  at  the  f  w«niian«ce», 
Bummit  of  a  style.  ) 


The  Gentian  group  range  over  the  entire  globe.  They  bloom 
on  the  verge  of  eternal  snow  in  the  Alps,  in  the  chinks  of  the 
rocky  steeps  of  North  Cape,  in  the  Himalayas,  on  Mexican 
mountains,  and  in  the  hottest  sandy  plains  of  India  and  South 
America.  As  ornamental  plants,  they  arc  remarkable  for  the 
brilliant  colours  and  beautiful  form  of  their  flowers,  whose  pre- 
vailing colours  are  either  an  intense  blue  or  a  clear  bright  yellow. 

The  Ebknace.e  are  Indian  and  tropical,  although  a  few  species 
are  found  as  far  north  as  Switzerland  in  the  Old  World,  and  New 
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York  in  the  New.  They  are  chiefly  remarkable  for  their  hard 
black  wood,  sometimes  variegated,  and  known  as  Ebony  and 
Ironwood ;  also  for  the  extreme  acerbity  of  their  unripe  food. 

The  Aquifoliace^,  which  include  the  Common  Holly,  are 
found  sparingly  in  the  West  Indies  and  South  America,  where 
Ilex  Paragmyensis  yields  the  Paraguay  tea,  in  the  leaves  of  which 
Mr.  Stenhouse  detected  theine.  The  evergreen  shrub,  Prinos 
fflabra,  is  employed  as  a  substitute  for  tea  in  many  parts  of  North 
America.  In  Europe  the  Common  Holly  {Ilex  aquifolium),  with 
its  nimierous  varieties  of  gold  and  silver-blotched,  broad,  narrow, 
and  thick  serrated  leaves,  is  a  beautiful  object  in  ornamental 
clumps  of  shrubberies,  especially  when  clothed  with  its  profusion 
of  red  or  yellow  berries. 

The  Apocynaceje,  or  Dogbanes,  are  trees  or  shrubs,  chiefly 
tropical,  Vinca  and  Apocymim  alone  belonging  to  temperate 
climates.  For  the  most  part,  they  are  handsome  plants,  with 
large,  showy,  sjrmmetrical  flowers.  They  all  yield  a  milky  juice 
by  incision  in  the  stem,  which  is  generally  poisonous.  The 
Tanghin  poison  tree  of  Madagascar,  which 
was  at  one  time  used  as  an  ordeal  of  guilt 
or  innocence,  is  remarkable  for  its  poi- 
sonous properties.  In  the  Periwinkle 
( Vinca  minor),  the  calyx  (Fig.  423)  is 
five-parted,  while  the  root,  like  that  of  the 
Gentians,  is  bitter,  acrid,  and  astringent. 
Others  are  not  only  harmless,  but  nourish- 
ing ;  the  Hya-IIya,  or  Milk-tree  of  Deme-  Penwinkic  ( vinea). 
rara,  and  cream-fruit  of  Sierra  Leone,  are  of  this  description. 
Caoutchouc  is  yielded  in  abundance  by  Vahea  gummifera,  Urceola 
elasticay  and  Willughbeia  edulis.  Many  of  them  yield  valuable 
medicines,  but  from  the  great  prevalence  of  the  poisonous  pro- 
perties in  the  order  they  require  to  be  administered  with  caution. 
Even  the  Oleander  {Nerium)  is  a  formidable  poison,  as  well  as  a 
destroyer  of  cutaneous  vermin.  It  is  related  that  while  the 
French  troops  occupied  Madrid,  a  marauding  soldier  cut  some 
branches  of  Nerium  oleander  to  employ  as  spit«  on  which  to  roast 
his  plunder,  and  of  the  twelve  comrades  who  partook  of  the  feast 
seven  died,  and  the  other  five  were  dangerously  ilL 
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are  inserted  upon  the  tube  of  the  corolla,  and  the  anthers  open 
from  within  by  two  longitudinal  clefts.  Before  the  expansion  of 
the  flower  they  are  straight,  but  become  spirally  gyrose  after  the 
emission  of  pollen.  The  pistil  is  composed  of  a  superior  ovary, 
surmoimted  by  a  filiform  style,  divided  into  two  branches,  which 
are  roimded  at  the  summit.  The  ovary  is  uniocular,  and  encloses 
a  parietal  placenta,  bearing  a  great  number  of  anatropal  ovules. 
The  fruit  is  a  capsule  opening  in  two  valves,  which  bear  the  seeds 
upon  their  sides.  These  enclose  a  very  small  embryo  in  a  fleshy 
albumen. 

The  Gentians  (Gentiana)  only  differ  from  the  preceding  in 
the  secondary  characteristics  drawn  from  the  shape  of  the  ovary, 
the  placenta,  and  stamens. 

The  root  of  the  Yellow  Gentian  ((?.  Ititea)  is  employed  in  medi- 
cine, being  the  plant  which  furnishes  the  Gentian  root  of  tte  drug- 
gists.  It  is  a  native  of  the  Alps  and  ot£er  mountains  of  Central 
Europe,  growing  vigorously  in  calcareous  soils,  where  its  numerous 
bright  yellow  flowers,  in  bundles  and  verticles,  surprise  the 
traveller  by  their  unexpected  appearance. 

Most  other  species  of  Gentians  are  now  abandoned  in  medicine ; 
but  botanists  cherish  them  for  their  elegance  of  form  and  the 
brilliant  colouring  of  their  flowers.  We  may  cite  as  belonging 
to  this  family  two  of  the  most  graceful  ornaments  of  our  rivers 
and  ponds:  the  Marsh  Trefoil  {M,myantki8  trifoliata)^  whose, tri- 
foliate leaves  and  flowers,  disposed  in  spikes,  snowy  white,  rose- 
coloured  or  purple  in  their  tints,  are  furnished  on  the  inside 
of  their  corolla  with  delicate  filaments,  rolled  up  from  within,  and 
of  a  dazzling  whiteness.  Again,  there  is  the  Fringed  Buckbean 
( Villarsia  nymphaides),  the  elegant  rival  of  the  Nuphars ;  which  is 
being  introduced  into  our  ornamental  waters,  where  their  dark 
green  leaves,  and  white,  yellow,  or  orange-coloured  flowers  form  a 
very  graceful  ornament. 

Solan  ALS. 

Perigynous  exogens,  grouped  together  by  the  common  cha- 
racters of  a  monopetalous  corolla ;  axile  placentae ;  symmetrical 
flowers ;  two  and  three-celled  fruit,  with  large  embryo,  surrounded 
with  small  albumen.    Anomalous  genera,  having  no  corolla  or 
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Bqiarate  pet^ils,  occur,  but  they  are  rare.  Lateral  affinities  occur, 
which  render  the  separation  of  the  yariouB  groups  a  subject  of 
very  minute  discrimination. 


Ttaa  or  nJimtis.  wifh  rjpjKiaite.  Mm**tiin(?ft  plrtnate,  iMT^ii,  cm  dtcHo- 

tOfEKkUii  lifi»c1ie#  :  fliJWffra  in  f  i*rTnmat  i^w  nxiUikry  jncfiTnet  or  pnntvlf*!* :  ( 

eilfm  Inlslor;  oorollm  hypogynntip  ^  fotir-rkft  BUfdenB,  two  itrfotir^  f 

free,  ; 

H#rbAfeniis  pknti  fw  ilinibs.  with  nllemate  tiiitlivliiml  or  Intipd  j 

calyx  flve-parfed:  earollu  tnanorH-Tiilci^ii^ ;  Atameriji  f\ve.  isimtf'^  in  iU  f 
biwV  :  antljem  aiid  stipmd  CMSoUsliitwl  into  a  {column.  } 

Trt«i  with  ftlr*mjit<?  lernvrn,  tiCtibniuj,  iimi-fttlpiiliiit4!i ;  Howvm  In  1 
P«nieWi  cniym  tiiffrlof;  cnMlJi  jtiotut^tjilmH  :  it»un«QS  ftve,  frre  ;  > 

Hetteeemis  plnnts  nr  nlinjto.  njimllj  Iwininir:  smootb  or  itimpt^  \ 

|?tibMO*n!  lenven.  wHemnUff,  nnn  titiijtilftir  ■  flow*'™  »3riH«ir)';  cnrofln  f 

monnpetidmit :  ftt&meri*  five*  frvf^.  itiiifirieii  in  the  bue  of  the  ooTi^lk  ;  f 

doubled  up  Iftftf y  qarj ipdon,  J 

I^AflfMi  coloiLriew  iranwU«9*  wttli  llowm  in  d«n»e  rJuiti^ra :  ritJyit  ) 

Inferior;  corcdJa  perBjjtent;  BlKmeua  ^iiuaX  tu  iR-f^uteuL»  fif  the  > 

ooTflll*,  free*  '  ^  \ 

]I(*rtiumMU  plintfl,  n$i^te.  iVi'uiAnHjlv^  altemAte  leiifm:  Ciil^  ) 

Inferior;  cnmliil  reatiliir^  Jllru-li>lw^fl  ainmcnfl,  Tre#,  flvfl  iiyierred  in  > 

tube  of  oorttlU  i  udle  pUwenui ;  stnilght  catyledcmH.  \ 


ccxxxnii,  s<djLTt»o«tt. 
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Tills  important  and  numerous  group  includes  a  vast  n  Timber  of 
useful  plants.  ^  Among  the^.KAggj:  we  have  the  Com  !        ■  i  ^ 
whose  fruit  and  oil  are  alike  valuable.    The  Ash  (J 
extremely  abundant  both  in  this  country  and  America,  and  • 
the  whole  of  Europe,  the  sap  generated  between  the  bark 
wqod  of  Fmxuim  rotumlifolia  yielding  the jy^n^iojlf  ^li<?  di  i  _  _ 
In  the  waim  climates  of  Southern  Europe  this  subst^itice,  wli  . 
is  a  distinct  principle  called    m^jmite/*  is  also  proflucorl  t 
Common  Ash  {F.  exeehhr)*    The  Lilac  {S^fnni^a  m(t}arii< 
known  to  posses  valuable  febrifugal  propertieg* 

Tlie  Tjilae,  Olive,  and  Ash  trees  are  the  most  interesting 
of  the  Olcaceae,  Lilacs  have  regular  and  bemiaphrodital  ii  . ,   -  , 
their  monosepalous  calyx  is  foui-lohed;  corolla  four-eleft.  Tnf>rrM. 
petalous,  hij'pocrateriform,  the  tube  of  which  is  much  el- 
and surrounded  by  a  spreading,  four-lobed  limb  ;  two  - 
having  bilocular  anthers  opening  from  without  by  twi 
tudinal  clefts,  are  inserted  upon  the  tube  of  the  corolla,  llji 
pistil  is  composed  of  a  superior  ovary,  surmounted  by  a  sttyle 
divided  into  two  stigmatic  branches.  This  ovaiy  is  two-celled,  each 
cell  containing  two  suspended  anatropal  ovules.    Fruit,  a  drupe, 


botTj%  or  a  capsule,  the  latier  opening  mto  two  valves,  lianng  a 
rtition  in  the  centre^  and  only  containing  one  seei  by  abortion. 
They  are  provided  with  a  fleshy  albitmen  and  with  a  stmight 
tmbryo. 

The  Ljlaca  were  originally  from  A^ia>  Their  leaves  aro  opposite 
and  simple.  Two  species  are  cultivated  in  our  gardens :  the 
Common  Lilac  (Sr/rij^ffa  mlfjaris)  and  the  Persian  Lilac  [Siftinqa 
<f*vf  \:  |>ritli  nf  them^  hitter,  but  without  acridity,  and  uaefid 
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a  tree  of  middle  size,  from  twelve  to 
ish  greon  aspect,  and  without  beauty^ 
bslflfdnfleriWIbprf^t^araDce.    lu  learea  are  oblong,  or 

 ' —  t^urface  smooth  and  whitish  green, 

^\  I  *  f  ■  oi  this  tree  form  axillary  buncheaj 

I  ||[    etHorescence,  drooping  when  at 

with  uniloeular  stone  produced  by 
mmm  pericarp  of  this  drupe  contains  a 

1^  CXmm  I  m    ^i'iiiik  among  oils  used  for  altmen» 

pned  by  pressure*  Tn  November, 
ly  JIM  ^"^^  aaauming  a  reddish  colour,  it  is 
M0ti6o  f         passed  between  two  grinding 
PfOduoCMllreotor  Edd^^^i^^^  crush  the  fleshy  part 

**Joaeph  Desa*'  with  MMliihe  fleshr  part  and  the  stones  heinsr 
piirclia»d  a  hJgh!y  dram;  1    *  i.  i     r     u  f 

liy  Frank  6e  Fellta.  w!u  '^^^  ^  P"*       ^^^^  rushes, 
iom^  Clift  and  Susan  >  hat  is  c^ed  "  virgin  oil  **  is  thus 
llm^iQd  Sttsati  are  «^ed  with  water  and  again  submitted  to 
ftoHjr  te  John  Hustan*8  % ,  ^  -    .."^^    .  i-- 

liltlimg   m  o  T I  e,    "Fre*^     commerce  is  obtained,  tne  quality 

which  li  filming  in  Mr^^  umber  of  times  the  pulp  is  watered, 

J*!f      '  •  •        mit/are)  is,  like  the  OUve,  nearly  allied 
ready  haa  dlsotv  .  /    '        t  i    i     •  <  i 

new   fi'         t^j--^^^***       astrmgent,  and  the  berries,  which  the 

W'l^lf,'^  ,(  black  colour  used  in  dyeing.    Country  people 

in  France  manufacture  a  writing  ink  with  the  crushed  fruit  of  the 

iiie  Anh  (Frasdnm)  also  belongs  to  the  same  family*  To 
understand  the  stmcture  of  the  Aah^  let  us  examine  the  structure 
of  two  species,  namely,  the  Flowering  Ash  {Fraximia  ornm)  and 
the  Common  Ash  (/'  excelmar)*  The  former  is  a  tree  from  thirty 
to  forty  feet  in  height^ — a  very  ornamental  tree, 

n  H 
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separate  petals,  occur,  but  they  are  rare.  Lateral  afEtiitiea  occm*^ 
which  render  the  separation  of  the  various  groups  a  subject  of 
very  minute  discrimination. 


TjVM^r  nil  n>ba.  with  irppaaite,  Knuetimet  pttinatp,  lenrpB,  ryn  fiii^hn*  \ 

Umom  bf»nf!li«s :  flnwem  in  terminsJI    aKillsr)^  mc(<m«»  or  }HUniL'li>H ;  ( 

calyx  ii!i«rltir;  odtoUa  tijrptigyDOiM ;  fdur-cleft  iiUiiieiit,  two  or  tour,  f 

free*  / 

H«rtifl)C^oa«  Kjlanti  or  «lini1>«*  with  ■ir^rnite  undWdert  or  bbed  j 
]eavL<>i!(;  ciilj-y  flven parted;  inSetinr  cortilla*  [drinapel*34us,  f)Tfi^'lti(^  ;  * 
Dr»m«nB  ftrc,  fret' ;  ax  lit'  jilneenta ;  cmli^o  t«mal«.  \ 

ShrulH  or  hetNif  poue,  nftpn  twininji^  plAnt#  t  leAvei  entin?,  ijpiwiajtrij  \ 

«*iyx  ilve-p«ri(Hi:  cnrrjJlft  monairterttlo«i9  ;  stameni  five,  Ui^errei]  in  it*  f 
tWM ;  anthers  a&d  »ri)rni}i  fi^nflfldlieliLted  mto  &  L*olumn.  } 

TrtM  with  tlt^mal«^  Iffdve*,  ficnbnmit  ncm-^tipuliiti* ;  ttrtweni  In  ) 
pftnid*i*n  ;  culj^  inffmici  codLIa  iH(>THjpetJiloii^  :  slBmene  ftve^  free  ;  r 
ftxi]p  pljBtvtiT^:  l^jify  t:or)'3«<lfrfi,  folcttfd  Jcrtiji1tutiir[ii|]i,',  \ 

HerbReeiKV  pUnii»  or  shrubs.  UBii»Jly  twinimr;  AmnoUi  or  timplf  \ 
piih«*rent  leAVts*,  ulterrmie,  ndn-BtipiilAle^;  timber*  HxillHry ;  cwnfftn  [ 
miionpff'talaiu ;  itft«ien»       free,  iiuierttKt  in  the        of  the  t:>anillii^  i 

l>id!|p«i  rolmirlfr**  pfirasircfl,  witli  tlnwpfP,  in  densp  claft«T6  :  j^nlvit  1 

infpHtir:  i.-n(rollo  pemiateiit;  stuneua  equal  to  megaieutM  (if  tliP  J- 

<^nUj|>  free.  ^  J 

Herttureau*  plAnt#.  oppn*ile.  cK^i-asionnJly  aJti^mut**  dilyi  1 

inferior;  ciimUn  reKulftr :  flve-lotid  oiam^a*.  free,  ftvw  iiuerled  ia  J- 

tuba  of  ootioUjft ;  ajdlfl  {ilacenta  i  atraigfat  col:yl«i)on«.  \ 


This  important  and  numerous  group  includes  a  Tast  number  • 
useful  plants,.  Among  the^^KA^j:  we  have  the  Coh  m  .  > 
whose  fruit  and  oU  are  alike  valuable.    The  Ash  : 
extremely  abundant  both  in  this  country  and  America,  and 
the  whole  of  Europe,  the  ^i£_generated  between  the  barl 
wQod  of  Fraxmus  rotumi{fi7/ia  yielding  the  pi^nja  i>f  the  > 
In  the  warm  climates  of  Southern  Europe  this  substaiit»Cp  v 
is  a  distinct  principle  called    mamiite/'  is  also  prcwiuccd  frt^i 
Common  Ash  (F.  excelsior).    The  Lilac  {Sijrimja  ml^ris)  i 
ImowB  to  possess  valuable  febrif n  gal  properties. 

The  Lilac,  Olive,  and  Ash  trees  are  the  most  interefiling  pi 
of  the  OlcAceae.  Lilacs  have  regular  and  bermaphrorlital  flov 
their  monosepalous  calyx  is  four-lobed ;  corolla  four-cleft,  juc 
petalou8,  hj-pocrateriform,  the  tube  of  which  is  much  ek*ngml 
and  surrounded  by  a  spreading,  four-lobcd  limb;  two  «ta 
having  bilocular  anthers  opening  from  without  by  two 
tutlinal  clefts,  are  inserted  upon  the  tube  of  the  corolla, 
pistil  is  composed  of  a  superior  ovary,  surmounted  by  a  sty!? 
divided  into  two  stigmatic  branches,  Thia  ovary  is  two^celled,  each 
ceU  containing  two  suspended  anatropal  ovules.    Fruit,  a  dmpe» 
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[J  a  berry,  or  a  capsule,  the  latter  opening  into  two  valves,  having  a 
^  partition  in  the  centre,  and  only  containing  one  seed  by  abortion. 

They  are  provided  with  a  fleshy  albumen  and  with  a  straight 

embryo. 

The  Lilacs  were  originally  from  Asia.  Their  leaves  are  opposite 
,  and  simple.    Two  species  are  cultivated  in  our  gardens:  the 

Common  Lilac  {Syringa  vulgaris)  and  the  Persian  Lilac  {Syringa 
'  Persica) ;  both  of  them  bitter,  but  without  acridity,  and  useftd 

febrifugals. 

The  Olive  {Olea  Europcea)  is  a  tree  of  middle  size,  from  twelve  to 
twenty  feet  high,  of  a  sober  greyish  green  aspect,  and  without  beauty, 
ping  a  rugged  stunted  appearance.  Its  leaves  are  oblong,  or 
dIv  lanceolate  ;  the  upper  surface  smooth  and  whitish  green, 
vlower  acaly.  The  flowers  of  this  tree  form  axillary  bunches, 
aad  pendent  during  efflorescence,  drooping  when  at 
ity*  Its  fruit  is  a  drupe,  with  unilocular  stone  produced  by 
\  ttbortioQ  of  one  celL  The  pericarp  of  this  drupe  contains  a 
oil  holding  the  highest  rank  among  oils  used  for  alimen- 
kTjjurposes,  which  is  obtained  by  pressure.  Tn  iTovember, 
the  fruit  is  quite  ripe,  and  assuming  a  reddish  colour,  it  is 
fathered,  take  a  to  the  mill,  and  passed  between  two  grinding 
placed  at  such  a  distance  as  to  crush  the  fleshy  part 
"{thout  breaking  the  stone ;  the  fleshy  part  and  the  stones  being 
ihtis  sa^iarated,  the  former  mass  is  put  into  bags  made  of  rushes, 
and  modemlfilj  pressed.  What  is  called  "virgin  oil "  is  thus 
obtain  rd  ;  tho  pulp  is  moistened  with  water  and  again  submitted  to 
and  the  ordinary  oil  of  commerce  is  obtained,  the  quality 
ig  acwtd&lg  to  the  number  of  times  the  pulp  is  watered. 
Tlie  Privet  (Ligustrum  mlgare)  is,  like  the  Olive,  nearly  allied 
Lilac.  Its  leaves  are  astringent,  and  the  berries,  which  the 
eat|  tonirfi  a  black  colour  used  in  dyeing.  Country  people 
>  lilil9Htfacture  a  writing  ink  with  the  crushed  fruit  of  the 

ixintis)  also  belongs  to  the  same  family.  To 
,  Aiaitructure  of  the  Ash,  let  us  examine  the  structure 
of  two  species,  namely,  the  Flowering  Ash  {Fraxinits  ornus)  and 
the  Common  Ash  {F.  excelsior).  The  former  is  a  tree  from  thirty 
to  forty  feet  in  height — a  very  ornamental  tree. 
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Grownipf  almost  spontaneously  in  the  South  of  France,  it 
culfivatod  as  an  ornamental  tree  in  most  countries.  The  con 
posito  loaves  of  the  Flowering  Ash  have  from  seven  to  nir 
8essil(»,  lanceolate  and  dentate  folioles ;  they  are  green  and  smoot 
on  the  upper  surface,  the  lower  part  a  little  paler,  and  barbal 
tlnougliout  the  whole  length  of  the  midrib.  The  flowers  appes 
with  the  leaves;  they  are  regular  and  hermaphrodite,  and  of 
greenish  white.  The  calyx  is  four-lobed,  and  the  whitish  corol 
has  lour  very  long  linear  petals.  There  are  two  stamens  and  oi 
l)istil,  witli  two  cells  each,  containing  two  suspended  anatrop 
ovules,  like  the  lilac  ;  the  fruit  a  winged  samara. 

From  this  and  some  other  species  of  the  Ash — notably,  i 
aln^Mly  observed,  from  F.  rotundiJoUa — a  liquid  is  drawn  from  it  I 
incisions  made  in  the  bark,  which  concretes  when  exposed  to  tl 
air.  It  is  known  under  the  name  of  "manna,"  and  seems  to  be 
principle  in  itself,  being  incapable  of  fermentation.  When  frea 
it  is  sw(H't  and  nutritious;  with  age  it  becomes  slightly  purgatiT 
and  ser^•es  a  useful  purpose  in  nunlicine.  The  most  high 
esteemed  numna  is  obtained  from  Sicily.  It  is  furnished  1 
different  species  of  the  Ash,  especially  the  species  named. 

TIh^  Common  Ash  [FraxinuH  excelalor)  (Plate  XVIII.)  is  a  larj 
tree,  which  when  in  good  condition  reaches  the  height  of  sevent 
or  eighty  feet,  with  a  trunk  of  eight  or  t^n  feet  in  circumferenc 
It  grows  in  the  woods,  in  clumps,  or  by  itself,  blossoming  in  Apr 
and  Jlay.  Its  leaves  present  from  nine  to  fifteen  nearly  sessil 
lanceolate,  oj)posed  folioles,  smooth  on  the  upper  part,  velvet 
below,  at  the  base  of  each  side  of  the  midrib.  The  flowers  of  th 
Common  Ash,  contrary  to  those  of  the  Flowering  Ash,  are  com 
pletely  destitute  of  envelopes ;  they  are  composed  of  two  stu 
mens  and  a  pistil.  The  flowers  and  the  fruit  resemble  those  c 
the  Flowering  Ash  {FraxiuuA  om?/,^), 

Tlie  Connnon  Ash  is  found  in  many  parts  of  Northern  Asia 
and  is  said  to  be  indigenous  in  Japan.  Its  rapid  growth  an< 
tougli,  hard  w(M)d  make  it  one  of  the  most  useful  British  trees 
besides  being  singularly  graceful  as  an  ornament  on  lawns  am 
parks;  but  more  es])ecially  does  it  seem  the  natural  ornament  o 
Architect ui'iil  ruins,  such  as  Melrose  or  Netley  abbeys,  where  i 
may  bo  seen  in  great  perfection,  blending  its  slender  brauche: 
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and  airy  foliage  with  the  venerable  walls  and  tracery  of  the 
windows. 

The  Ash,  however,  is  an  enemy  to  all  interloping  vegetation  ; 
its  rapid  growth  exhausts  the  soil  of  all  organisable  substances, 
and  the  extension  of  its  roots  may  be  traced  in  the  languid  growth 
of  its  vegetable  neighbours. 

The  Weeping  Ash  {F,  pendida)  has  all  the  characters  of  the 
Common  Ash,  while  the  tendency  of  its  branches  is  to  bend  down- 
wards, so  that  the  arching  boughs,  when  grafted  on  a  stem  of 
suitable  height,  will  soon  reach  the  ground,  and  form  a  natural 
arbour.  Probably  F,  excelsior y  if  weighted  at  the  extremity  of  the 
branches,  would  have  the  same  tendency. 

The  SoLANACEiE,  or  Nightshades,  are  natives  of  all  parts  of  the 
world  without  the  polar  circle,  but  they  culminate  in  nimiber 
and  energy  in  the  tropics.  At  first  sight  it  would  seem  an 
anomalous  system  which  places  the  Potato  and  the  Love  Apple 
in  the  same  order  with  the  Deadly  Nightshade  and  Henbane ;  but, 
as  De  Candolle  remarks,  it  is  not  to  be  lost  sight  of  that  all 
our  food  should  include  a  modicum  of  an  exciting  principle, 
which  if  it  existed  in  greater  quantity  would  be  injurious,  but 
which  in  moderate  proportions  is  only  a  natural  and  necessary 
condiment."  Besides,  as  Dr.  Lindley  says,  'the  apples,  or  fruit,  of 
the  potato  are  narcotic,  although  the  tubers  are  wholesome  and 
nutritious  when  cooked.  Many  plants  of  this  order  are  used  in 
medicine,  Henbane  {Hyosci/amus)^  Deadly  Nightshade  {Atropa), 
Bitter-sweet  (Solanum),  Stramonium 
(Datura),  and  Tobacco  {Nicotiana) 
being  the  chief  and  most  valuable. 

If  we  examine  the  Potato  (5. 
iuberoffum)  as  a  type  of  the  family, 
we  find  the  calyx  (Fig.  426)  is  mono- 
sepalous,  with  five  divisions ;  the 
corolla  monopetalous,  and  shaped  like 
a  wheel  or  cup,  having  lobes  alter- 
nating \^ath  the  division  of  the  calyx, 
five  stamens  with  short  filaments,  and  bilocular  anthers,  opening 
at  the  summit  by  two  spores.  The  pistil  consists  of  a  superior 
ovar}%  surmoimted  by  an  elongated  style,  which  terminates  in  an 

H  H  2 


oblmo  rtigmttt*   Tim  ovary  biift  two  oeUsf  and  for  tmA  ceO  i 
largct  placenta,  lobed^  with  mo  atropul  ovitle  ui^ertad  tipofli 
pBrtittuM  whicli  teparnta  them*    Tlie  fruit  is  a  berrr  ciri|ipilr 
oofiUitiittg  Ik  number  of  ooinprt'^efl  mods^  supplied  with  a  Mfj 
olbtinieu  and  an  embryo  bent  rouiiti  upon  itself. 


The  Solanm  are  plants  with  simple  alternate  leaves  without 
stipules,  the  stems  of  which  are  herhaceous,  ligneouB,  or  sub* 
ligneouSj  and  the  itiflorescenee  is  indetiiiite. 

The  Tuberotts  Morell  (which  has  also  been  called  Solanum  tuBet^ 
omm),  of  which  w©  htt%*e  been  writing,  is  bettor  known  as  the 
Potato  (Fig,  4:27)*     This  useful  i^egetable  came  originally  from 
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the  Cordilleras  of  Peru  and  Chili.  We  have  already  said  that  its 
tubers  are  not  the  roots,  but  the  real  subterranean  branches  of  the 
plant :  p  (Fig.  428)  being  the  parent  tuber,  from  the  evolution  of 
an  eye  of  which  the  axis  or  under-ground  stem  ▲  has  issued ;  a 
is  a  branch  given  off  at  a  node  of  the  primary  axis  a,  at  which 
also  the  root-fibres  r  are  developed;  t,  a  young  tuber,  is  the 


Fig.  423.  Boota  and  Toben  of  the  Potato. 

thickened  extremity  of  the  branch.  As  examples  of  the  genus 
Solaniun,  we  may  also  cite  the  Black  Nightshade  (5.  nigrum),  and 
the  Woody  Nightshade  (5.  dulcamara). 

The  Nightshade  {Solanum  nigram)  is  a  herbaceous  shrubby  plant, 
which  grows  abundantly  under  hedges,  in  woods,  by  river  sides, 
on  the  walls  of  cottages,  and  in  cultivated  places.  It  has  white  , 
flowers,  producing  a  black  berry,  while  S,  Dalmaeara  has  purple 
flowers  and  purple  berries.  An  active  crystallizable  principle, 
vomitive  at  first,  afterwards  narcotic,  pervades  both  fruits. 

The  Egg  Plant  {Solanum  esculentum),  known  as  the  Mad  and 
Jews'  Apple,  is  a  herb  originally  from  tropical  Asia,  which  culture 
has  spread  along  the  shores  of  the  Mediterranean  and  Southern 
regions  of  Europe.  It  is  now  naturalised  in  America.  Its  large, 
ehiny,  ovoid,  generally  violet,  but  sometimes  yellow-coloured  fruit 
contains  a  white  flesh,  which  becomes  comestible  by  cooking.  The 
Apple  of  Sodom  {S.  Sodomeum),  a  native  of  South  Europe  and  North 
Africa,  contains  a  greenish  pulp  which  produces  headache,  mad- 
ness, and  even  death. 
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writer^.  ILiniievule.  m  )id  F'^^T^i^h  -w^vsr  it  wnnxiiialnl  trxvelii^ 
fp«!iU£in;r  ir  rie  Dead  S^a.  "elt  is  "iuir  •  leqnityn'  fcviwd  trw 
riiir  riile  iir»  ipplth*.  uui  diir»  ji  --jionr  ju  beauuisu  bat 

▼injffie  "ireiiciriie  •iem  )r  OTwie  "iuair  Ji        in;  'HUkU  txnii  Tdm 

T!ii3r  ipp»-cizL'  ^vrdi  rue.  Jistusui  jx  ±*ixe 

■■liirWJisi.  HtSbT  Ulhi"t  ' 

Tie  Einr-?nap«ifi  X  ^p»iI  >J''<x?»^<3i  jTnp*rm  .  -in;  graic  -it'  wJiii  is 
tae  ^Oii^e.  !i:u:iir.  ind  ibtiat  ta*;  aze  jf  i  -lea'^  "^^y.-      «asm  cat 

'iijrii"     3ie!irii:iL  ifii  :iir  fciuie  ptirmir. 
Tie  T-.miir.:    L'j*To»fr^*rim  -imri'rfriCivt    is  -:TilTi^r«Hi  in  m«]«t 

7««i  :«:Li:iir.         rion*!  jccer?.  £Zeti  vi'ii  iil  onnge,  5oapisii  paJp, 

"Hie  2»rllai{.  xzo.  .  r  I'eaiilv  y- jir5n:uie  J.r^'_i3#£  W''rr</l*waiw  '».  is  a 

liri-f  cLu:k  ■jrirrrrirr'N  "Hit*  5wwc  tLiToar  of 
rlirhse  friiTs  i<  i-^t.-tritriL  s»;r  their  joiccs 
cirn^ritnte  x  -iriicly  pctson.      In  some 

iH'i  rfrriM-Sw     Hie  expras^d 

iilirloQ  •::  "riie  r^iTLl  :i  'he  eye*— 
lir  rr  p^rry  Ijl^  c^n  utilised  in 

.:reri:i:z>  :  r  :-d"jT-jL::  :o  faLoilitate  the 
*:Z*ri/.*.''.r.  '.r  l-.Ts-^rrinz      'h-r  Lry^rdllizr:.    ii.-e  juio?  of  th^  Ivrrv 

T:.- M>.:r>-iA'-:  Mar.rfrcjcr'-  yf-ru-r^.'n  . '^i^  pn^wrtXfes  of  which 
ar^;  ar./ii-.i". o:  EtL:i«-i .  rjia.  ru:  >.s?  vioi^tit,  in  olden 

to  pTryir*r,e  tt^rntal  LaLucinatio-*  and  disturb  tine  nr«;son.  The 
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"Winter  Cherry  {Pky salts  alkekenpi),  a  slightly  acid  succulent  berry, 
enclosed  in  an  accrescent  caljrx,  sometimes  used  at  dessert,  is  recom- 
mended as  a  diuretic.  The  Capsicum,  the  shiny  berries  of  which 
are  green  at  first,  and  red  when  arrived  at  maturity,  contains  a 
resinous,  balsamic,  but  ye];y  acid  principle,  which  makes  these  fruits 
to  be  much  esteemed  as  a  condiment  in  all  countries. 

Tobacco  {Nicotiana)  belongs  to  another  section  of  the  family  of 
the  Solanaceao.  Their  anthers  open  by  two  longitudinal  clefts. 
Their  fruit  is  dry ;  it  is  a  capsule  which 
opens  in  two  valves,  leaving  the  placen- 
tary  partition  filled  with  seeds  in  the 
centre.  (Fig.  430.)  The  Tobacco  is  a 
renowned  plant,  which  has  made  the 
conquest  of  the  world.  In  all  parts  of 
the  globe  it  is  consumed.  This,  however, 
is  not  the  place  to  enlarge  upon  this 
subject. 

Henbane  {Hyoscyamus  rdger)  is  distin- 
guished from  the  Solanimi  and  its  con- 
geners as  well  as  from  the  Tobacco,  by 
its  capsular  fruit,  which  opens  circu- 
larly like  a  little  box.  Lastly,  we  must 
mention  the  Thorn  Apple  (Datura  stra- 
moniuin),  the  incomplete  madricular 
capsule  of  which  is  generally  filled  with 
prickles  or  tubercles. 

The  AscLEPiDiACEL*  are  succulent  Fig.  43o.~Tob.cco  puat 
plants,  chiefly  of  South  Africa,  where  they  flourish  in  the  dry  and 
sterile  soil.  In  tropical  India,  America,  and  Australia,  they  also 
abdund ;  only  two  species  being  found  in  northern  regions.  Of 
Asclepias  there  are  many  North  American  species,  and  Cynanchum 
is  found  between  59^  and  32^  north  latitude.  The  roots  of  most 
of  the  species  are  acrid  and  yield  a  milky  juice.  Most  of  them 
possess  useful  medicinal  properties. 

The  CoRDiACEJE  are  native  trees  of  the  tropics  of  both  hemi- 
spheres. The  flesh  of  their  fruit  being  succulent,  mucilaginous, 
and  emollient. 

The  CoNvoL\ULACKK,  or  Bindweeds,  are  familiar  to  most  readers, 
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unrl  iiiiivor^l  favourites,  from  their  elegant  twining  steniy  litiA 
livvnxiuiH  lor  their  name — derived  from  volvo,  to  wind  round- 
heart -shajuMl  or  lobed  leaves,  and  the  innumerably  varied  ooloiin  of 
their  bell-HhapcHl  flowers. 

The  Crs(  rTA(^Kii'.  are  elimbing  eolourless  parasites  of  both  heni- 
HphereH.  TSlr.  GriiEths  speaks  of  a  gigantic  species  which  era 
preys  u])on  itiself  in  Aflghanistan,  where  he  saw  one  mass  coTerin; 
a  Mellon-tree  from  twenty  to  thirty  feet  high. 

Primulads. 

IVri^ynoiis  Exogens,  having  monodichlamydeous,  monopetoloiu 
flowerH,  u  irvto  central  placenta,  and  an  embryo  lying  inside  a 
large  quantity  of  hard  albumen. 

Nniiill  trom,  hiiMlion,  or  horlmccnuK  plnntK,  ^'ith  lobod  alternate  \ 
loHvi'M.  thr  liiwor  oiH'!*  MpiMuiitr :  fIi>\\rrH  in  r«i-(.*iuoH  or  0])ikeH :  calyx  I       cn'TTtxr  -a  j»   ^  n.^^ 
infrni.r;  iM.n.llii  ninmiiK'taiouit ;  iitamens  five,  ultemate  with  the  f      '-'--A-i-iv.  HydropiiyBace*. 

|ll*|»Ill!4  :  two  ^l)ll>H.  / 

lIiTlmri'inH  iiUiitH  or  un<lrrt«hnil>f),  with  nitoniate  or  chuteretl  \ 

li*nvrn,  ^ln'll^llIllJ;  HMil  nfin-t»liimIaio  :  tlowern  hnwly  paiiii-Unl ;  caljTC  f  nnvrx^  t>i 
and  ronilhi  tuluiljir,  inoiiojvi'tiilou!*.  with  a  n.trrow  tube  or  five  peUiL)  C  .  numMginanc. 

with  a  lonfT  rlnw  ;  hiainiMi!*  <ti>|MM«iie  the  inMalo ;  Ave  atyletf.  ) 


llorluuToU".  |i]iiiitri,  loavi'H  in  n»ttottr.s  flowt'rn  in  K]iike!*:  cnlyx  font-  ^ 
pnrtnl ;  nnt>ri('Hti>  in  irMivHlioii ;  I'oroUa  ni<inoiielalou8  ;  stamenM  fuut-,  >      CCXL^I.  Pjantacinacfjp. 
alli'riiulc  Willi  thr  jH'talit;  luw  vtyh*.  j 

} 


CCXL^^r.  PrimuUcex. 
CCXLVIII.  Jkl^-rainaccs. 


Hi'rlmrconH,  wimrtinirf*  ahniwt  sliruMiy  plnntu:  loaves  radicle; 
flowiT."*  Ill  nidical  i*i'ii)  (>rt  mid  uiiiIicIh  ;  rnlyx  five  left :  rnrolln,  nuuio- 
)K*tiil(>iiN ;  Mimicntt  (ip]Misit(>  tlu*  ]k>IuU,  iiiM'ricd  iii^mi  ilio  cun»lla, 
e<iuid  ill  niiiiilirr  In  itr*  f«rKn:('iitH :  fruii  <-iifi«nliir ;  oiietityle. 

Trocw  or  .sill  iilw.  willi  HltiTiiate  Irnvi'*.  ficrraiiKl.  t»r  entire,  coriaceous, 
Hincotli ;  llowi'rj*  in  ninl)(*lr.  corjud».«».  i»r  i»iimi  l«'.'«.  ^malI  white  or  red  ; 
nilyx  foiiror  flvc  i  li>ft ;  tttuuientt'  opiKtsite  the  iDlali*;  fruit  indchiiicent, 
dnipaci'oUM.  J 

The  IIvDUoriiYLs  arc  H( tie  known  out  of  the  American  conti- 
nent. Isntfta  and  Ilydrolva  occur  in  India  ;  some  of  JS^emophila 
are  garden  iavourites  cherished  for  their  elegant  flowers ;  the  Pi.um- 
HAfiiNACK.K  grow  in  the  salt  marshes  and  sea-coasts  of  the  tempe- 
rate parts  of  the  world,  along  the  Mediterranean  basin,  others  in 
Greenland  and  the  mountain  ranges  of  Europe,  and  a  few  within 
the  tropics  ;  Phmhdgo  zeylanica  from  Ceylon  to  Port  Jackson  ;  the 
jiLyialiiis  grow  among  the  mangroves  of  Australia  ;  Vogelia  at  the 
Cape  of  Good  Hope. 

The  Plantaginack^,  often  stemless  herbs,  are  scattered  over  the 
world,  but  they  prevail  chiefly  in  temperate  latitudes ;  their  foliage 
is  slightly  bitter  and  astringent;  their  seeds  are  covered  with  mucuSj 
which  renders  many  of  them  emulcent. 
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The  Primulaceje  are  herbaceous  plants,  with  simple  alternate 
leaves,  and  without  stipules ;  their  stems  are  chiefly  subterranean, 
and  their  leaves  form  a  rosette  at  the  surface  of  the  soil,  from 
whence  springs  the  stalk  bearing  the  flowers.  They  are  mostly 
natives  of  temperate  regions,  rare  between  the  tropics,  but  aboimd- 


Fig.  431.  The  Cowalip  {J^rimula  reris). 


ing  in  mountainous  parts  of  Europe  and  Asia.  The  Cowslip 
(Primula  verts)  y  Fig.  431,  grows  in  our  woods  and  fields.  The 
farinaceous  or  Birds'  Eye  Primrose  is  not  uncommon  in  boggj' 
places  as  far  north  as  Yorkshire.    The  Grandifloral  Primrose  is 
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an  iiicli^t'iuMiM  mjhhmos  in  Vrancc,  often  cultivated  in  gardens;  i 
lli»>vtM'N  iiro  of  various  colours,  yoUow,  purple,  and  white.  Tl 
<'liini'M^  Priinnwo  luakos  an  agroinible  ornament  to  our  oonsen 
t«>rl(«N  (luring  tho  \viutor. 

Tin*  iMily\  of  tho  IVinin^so  flower  is  monosepalous,  and  fonns 
liilir  IrriiiinatiHl  at  the  summit  by  five  lobes  or  teeth.  The  coro 
in  luonopotaltuiM  ami  byiMH'niterifonn  ;  its  limbs  present  five  lol 
iiltmiatin^  with  the  teeth  of  the  ealyx  ;  five  stamens  are  insert 
ii|uiii  the  luho  of  the  eorolhi,  and  their  two  cells  open  from  wit! 
by  twti  lonj^itmliiuil  eU*t*ts.  The  pistil  presents  a  superior  ova: 
HurmcMintiMl  by  a  more  or  less  elongated  style.  The  ovary  is  uni 
ndar,  ami  has  in  its  interior  a  larjji^  central  placenta  :  it  is  filled  w: 
II  griNtt  number  of  ovules.  The  fruit  is  a  capsule,  with  five  valv 
opening  at  the  summit,  thnmgh  which  the  seeds,  which  are  st 
pi  its  I  with  a  Ih^shy  albumen  enveloping  a  straight  embrj'o,  i 

HUtlcriMl  to  CMMlpC. 

Next  to  the  IMimrosi*  we  will  place  the  Cyclamen,  so  charact< 
iscd  fmiu  its  ch»gant  con)lla  with  reflex  lobes,  and  by  its  sii 
terrancnn  stem,  for  it  has  no  cereal  stem,  the  root  stem  bei 
sometimes  so  tMilargixl  as  to  resi^mble  a  loaf  of  bread  ;  it  is 
favourite  IiuhI  with  swine,  whence  the  name  of  Sow's  Bread,  e 
luu'ommonly  given  to  it.  AVe  have  also  Lijsimaclda,  with  whei 
whajHHl  corolla. and  bitter  astringimt  roots;  one  of  them,  the  Yell< 
liOost\strife  rtf/t/ang)^  unfolds  its  large  handsome  flowers  hy  t 
»ides  of  rivers  and  in  shady  watery  places. 

Slightly  rcmovid  from  the  Primroses  are  the  Pimpernels  (An 
f/a/fi,s)  ;  they  have  a  ixmnd  ovary,  with  a  thread-like  style,  oi 
a  cai>sule,  opening  like  a  box  with  a  lid. 

The  remaining  Perigynous  onlers,  ranging  from  CCXLIX.  tl 
J\sMiN  \rK.K,  to  CCLXV.  the  I iF.NTiHrLAiUACK.i':,  although  theyii 
elude  some  interesting  families  of  plants,  our  s])ace  compels  us  1 
disniiss  with  little  more  than  a  brief  enumeration.  In  this  grou 
we  must  include  the  Jai<mlnes,  chiefly  inhabitants  of  tropici 
India,  America,  and  Austndia,  two  species  only  being  natives  < 
the  South  of  Eurojx;. 

Shni]»f«.  onu-t  or  (  liinliin^:  Iimivmi  opj^owito  ;  flowon*  hormnphnxlitp. 
in  <'  iniiit»  <»r  |iiiiii<-li'!<,  ln?<iiU'iiHv  ^we»■t-^^•l'nt^•^^ ;  oinillu  hjiNijjv-  (    rrXLIX  Jii«min*'M 
nnuH.  fiiir  to  vi^'Iit  loK-il;  rtauicns*  twu,  uist-rted  in  tlie  tube  of  the  f 
contUa;  i«tylc  tfujiplv.  J 
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CCL.  SalTadoraceK. 

ecu.  EhretiAces. 
CCUI.  Nolanacett. 
CCUn.  Boraginacen. 
CCLIV.  BnraoniacecJ 

CCLY.  Labiace«. 

CCLVL  V«rbenace«. 
CCLYIL  Myoporacew. 


Small  trees  orBhniba,  with  opposite  leaTea ;  xninnte  panicled  flowers 
calyx  with  four  sepals;  corolla  four-cleft:  stamens  four;  fruit  a  berry, 
one-celled.   Found  chiefly  in  India,  SjTia^  and  North  Africa. 

Trees,  shrubs,  or  herbaceous  plants,  barshlv  pubescent,  with  simple  ' 
leaves;   solid  four-celled  ovary;   terminal  style;  and  berry-like 
unopening  fruit.   Natives  of  tropical  countries  and  the  South  of 
Europe. 

Prostrate  herbaceous  or  sufmtuose  plants,  with  alternate  non-Btipu- 
late  leaves ;  showy  symmetrical  flowers ;  monopetalous  corolla ;  fruit 
enclosed  in  a  permanent  calyx. 

Herbs,  shrubs  or  trees,  with  simple  alternate  leaves,  often  hairy; 
flowers  hermaphrodite;  circinate  calyx;  five,  rarely  four-piuled, 
corolla;  hypog>'nous  stamens  Ave,  inserted  in  the  corolla;  stigma 
naked. 

Herbaceous  stemless  plants,  with  radicle  leaves;  flowers  regular 
and  s^-nimetrical  on  Bcape9 ;  fruit,  a  solitary  nut.  A  single  genus  of 
New  Holland  forms  the  order. 

Herbaceous  plants  or  under-shmbs.  with  sqoare  stems ;  opposite  non- 
stipulate  leaves,  replete  with  receptacles  for  aromatic  oil;  calvx 
tubular;  corolla  monopetalous:  stamens  four,  inserted  upon  the 
corolla ;  irregular  unsymmetrical  flowers. 

Trees  or  shrubs,  sometimes  herbaceous  {dants,  with  opposite  non- 
stipulate  leaves ;  flowers  unsymmetrical,  in  opposite  corymbs  or 
alternate  spikes, sometimes  in  dense  heads;  calyx  tubular;  coroUa 
hypog>'nou8 ;  fruit  a  nut,  sometimes  a  berry. 

Shrubs,  vnth  simple  non-stipulate  leaves ;  flowers  irr^^nlar,  unsym- 
metrical ;  corolla  monopetalous ;  stamens  four ;  fruit  a  d^pe. 

Herbaceous  i^ants  or  branching  shmbs,  with  alternate  leaves ;  spa- 
thaceous  calyx ;  corolla  tubular,  hypogjmous ;  stamens  four,  didjnia-  V   CCLYIU.  Selaginace*. 
mous ;  fruit  a  two-celled  nut.  J 

The  BoRAGiNACKE  ase  mostly  natives  of  temperate  regions. 
These  plants  are  abundant  in  Southern  Europe ;  their  properties 
are  unimportant.  The  Bugloss  and  the  pretty  Forget-me-not 
{Myosotis  palustris)  being,  perhaps,  the  best  known  species. 

The  common  Comfrey  {Symphitum  officinale) y  Fig.  432,  which 
we  will  take  for  a  type  of  this  family,  is  a  herb  angular,  rough, 
heavy,  with  simple  alternate  leaves,  without  stipules ;  the  very 
ample  radicle  leaves  are  ovately-pointed,  or  lengthily  petiolate ; 
the  cauline  leaves  decurrent  lanceolate,  with  rough  and  pubescent 
limbs.  The  inclining  flowers,  disposed  in  cymes,  are  very  large, 
white,  yellow,  or  violet  coloured ;  they  are  regular  and  hermaphro- 
dite. The  calyx  has  five  lanceolated  sepals.  The  corolla  is 
tubular,  with  campanulate  urceolated  limbs,  and  short  triangular 
lobes,  reflex  on  the  outside.  Underneath  these  five  lobes  the  neck 
is  furnished  vsdth  five  lanceolated  scales,  forming  a  flat  white 
cone,  the  sides  of  which  are  filled  with  transparent  ci-ystalline 
papillaD.  Five  stamens  are  inserted  upon  the  tube  of  the  corolla, 
and  alternate  with  it«  lobes.  The  fruit  is  composed  of  four 
achenao.  The  Comfrey  is  common  in  England,  growing  in 
meadows,  near  rivers  and  ditches. 
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By  the  side  of  Symphitum  are  grouped  other  genera  Teiy  like 
them,  such  as  the  Borage  {Borago  Ojfficinalis)^  the  roee-like  corolla 
of  which,  purple  in  the  bud,  becomes  of  a  very  pretty  blue  when 
fully  expanded;  the  Bugloss  {Anchusa  officinalis)^  sometimes 


Fig.  482.— Tlie  Comfrey  {Symphitum  officinale). 


called  Ox- tongue,  a  common  plant  in  waste  places,  the  juice 
of  which  was  formerly  in  request  as  a  cordial ;  Pulmanaria  offir 
cinalisy  employed  in  olden  times  in  medicine,  now  abandoned 
to  the  kitchen  in  the  north  of  Europe,  where  it  is  used  as  a  culi- 
nary vegetable ;  the  MyosotiSj  which  from  its  pretty  blue  colour 
and  from  its  beauty  and  freshness  has  obtained  the  name  of 
Forget-me-Not ;  the  Viper's  Bugloss  {Eckium  vulgare)^  chiefly 
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remarkable  for  the  strange  irregularity  of  its  corolla,  and  the 
unequal  length  of  its  stamens. 

The  Labiatkk,  from  labium,  lipped,  describes  the  peculiar  form 
of  the  upper  lip  of  the  corolla  in  this  important  order.  They  are 
herbaceous,  or  half  shrubby  plants,  usually  yielding  more  or  less 
quantities  of  aromatic  essential  oil.  Their  stems  are  four-sided, 
with  opposite  branches  and  leaves ;  flowers  in  axillary  opposite 
clusters,  sessile,  or  on  short  stalks ;  and  the  upper  lip  of  the 
corolla,  which  is  characteristic  of  the  order,  consists  of  two  united 
petals  opposite  to  the  three  imited  sepals  of  the  bilabiate  calyx, 
while  the  two  united  sepals  are  opposed  to  the  three  imited  petals 
of  the  corolla. 

The  extent  of  the  order  has  led  to  various  attempts  to  class  them 
in  tribes ;  of  these  attempts  we  select  the  following  : — 

TsiBK  I.  Menthoids^.  Mint  tribe ;  lobes  of  the  corolla  neeriy  equal. 

Tbibb  II.  Salvicb^.  Hie  Sagee ;  wqUm  two-Upped ;  itaaieiM  two ;  and  three  lobee  separated  by 

a  filiform  coanectiun. 

Tbibb  III.  Thymoides.  Thyinea;  ooroBa  ttM»>Hpped :  •tamena  fear,  nearly  equal,  or  lower  pair 
cli^htly  longer;  in  true  Thyme*  ftasiena  itnught,  diverging;  in  HeliMa»  •tamena  more  or  leaa  bent, 

converging. 

Tbibr  IV.  Lamioidr^.  Laminm  tribe ;  utamens  four,  contigoone  and  paralM  onder  the  upper  Up 
iif  the  corolla.  In  N*Tiet€tt  the  •tamens  on  the  Hp  nhorter  than  the  stamens  on  the  helmet.  In  the 
Stackys  longer.   In  ScuUUaria  the  calyx  ia  two4ipped  when  tlie  carpels  are  ripe. 

Tbibb  V.  Ajvqoidkal  The  Aju^M ;  npfMr  Up  of  the  ooralla  short  or  absent 

The  LabiateaB  are  spread  over  the  whole  world,  but  are  most 
abimdant  in  temperate  regions,  diminishing  in  number  to- 
wards the  poles  and  the  tropics;  between  the  tropics  they  are 
rare,  and  firom  polar  regions  of  both  hemispheres  they  are  wholly 
absent. 

The  White  Dead  Nettle  {Lamium  album)  (Fig.  433)  is  a 
herbaceous  plant,  frequently  met  with  in  grassy  places  and  by 
road-sides.  It  will  serve  as  a  type  of  the  numerous  family  of  the 
Labiateae. 

The  steins  and  branches  of  the  Dead  Nettles  are  four-sided ;  the 
leaves  simple,  ovate,  and  opposite,  long  and  acuminate,  unequally 
dentate  and  slightly  rugose.  The  inflorescence  is  composite,  in 
small  contracted  cymes,  with  sessile  flowers,  thus  forming  what 
Botanists  call  glomeruleSy  which  spring  from  the  axilla  of  the 
upper  leaves.  The  flowers  are  hermaphrodite  and  irregular. 
The  calyx  is  monosepalous.  The  corolla  rather  large,  white, 
tinged  with  yellow  inside,  monopetalous,  and  bilabiate.  The 
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stamens  are  four  in  number,  of  unequal  length,  two  large  and 
two  small,  inserted  upon  the  corolla.  The  pistil  consists  of  t 
superior  ovary,  the  external  and  upper  surface  of  which  preeente 


Fig.  433.— Tbo  Wliite  Dead  Nettle. 

four  protuberances,  and  a  style,  whicli  is  inserted  in  the  midst 
of  them,  terminating  in  two  branches  covered  vsdth  stigmatio 
papilla) ;  each  protuberance  is  a  cell  of  the  ovary,  and  each  ooll 
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contains  an  anatropal  ovule ;  when  at  maturity,  each  cell  becomes 
an  achene.  The  seed  encloses  a  straight  embryo  surrounded  by  a 
fleshy  albumen,  slightly  developed. 

All  the  Labiateae  possess  similar  characteristic  organs  of  vege- 
tation to  those  described,  with  some  slight  differences,  depending 
on  the  shape  of  the  calyx,  that  of  the  corolla,  or  the  number  and 
relative  dimensions  of  the  stamens.  For  instance,  the  Sages  and 
Rosemaries,  instead  of  having  a  calyx  with  five  equal  or  nearly 
equal  teeth,  have  a  bilabiate  calyx.  They  are  campanulate  or 
infundibuliform  in  shape,  with  nearly  equal  lobes.  The  sages  have 
two  stamens.  These  stamens  have  an  anther  of  a  very  remarkable 
structure;  the  connective  is  very  long,  and  is  placed  perpen- 
dicular to  the  filament,  like  the  beam  of  a  balance.  At  one 
extremity  of  this  beam  is  a  cell  filled  with  pollen ;  at  the  other 
an  appendage  which  represents  the  other  cell,  which  is  abortive. 
Most  species  of  the  extremely  natural  family  of  the  LabiateaD  are 
endowed  with  stimulating  properties,  due  to  an  essential  aromatic 
oil,  which  resides  in  the  glands  placed  under  the  epidermis.  The 
Common  Sage  and  many  other  species  of  the  genus  are  thus 
gifted ;  so  also  is  the  Rosemary  (Rosmarintis  officinalis),  the  Wild 
Thyme  (Thymus  serpyllum).  Peppermint  {Mentha  piperita),  and 
the  Common  Balm  {Melissa  officinalis),  from  all  which  useful  medi- 
cines are  obtained  by  distillation. 

The  Ground  Ivy  {Glechoma  hederojcea),  the  Hyssop  {Hyssopus 
officinalis),  which  are  also  consecrated  to  medical  usage,  are 
efficacious  as  bitters  and  aromatics.  The  Teucrium  chanuBdrys  is 
also  sometimes  employed  in  medicine.  The  bitter  principle  exists 
almost  exclusively  in  this  plant. 
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which  conclude  the  series  of  perigynous  Exogens,  have  dichla- 
mydcous,  monopetalous,  unsynmietrical  flowers,  capsidar  or  berried 
fruit,  consolidated  carpels,  and  embryo  with  little  or  no  albumen. 

HertMceooB  i^nts,  leaves  opposite  or  alternate ;  flowers  axillary,  ) 
solitary  or  clustered ;  calyx  in  Ave  equal  parts ;  corolla  monopetalous ;  >    CCLDL  Pedaliaeem. 
parietal  placenta ;  bony  or  capsular  irait. 

Soft  wtioded,  fleshy  herbd  or  shrubs;  leaves  rugose,  non-stipu- 
late :  flowers  showy,  in  racemes  or  panicles ;  Gal>'x  half-adherent, 
five-iiarted ;  contUa  monopetalous,  tabular ;  stamens  two,  didynamoua ; 
anthers  two-celled,  cohering. 


CCLX.  Oetneracea. 
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HmAll  tiws :  I^am  Alternate  or  flattered ;  flowert  gnnrinif  oat  at  '\ 

th«*  ohi  Hleiiid  iir  liTMiu-hpii :  ralyx  free;  cim)lla  muiinpetalouK,  fome-  f  arfrr 

%  liat  I  wiviiji|i»»«l ;  stameiu  funr,  gruwing  on  the  corolla ;  fruit  auoca-  f     v;*'-*-**.  cwtesniiacea 

ItMit.  h:irtl-.xiiflIi^L  J 

Trren.  vliralitt,  ami  h^tia,  often  twining  or  climbinit;  leaves  om»o-  \ 

Hite,  ^Klthollt  Biiirtilfn;  floweni  tenuiiial,  somewltat  ponirled;  calyx  f     cCTWJrrr  Tit.amjmU  

tliviil«>il  iir  «»ntire:  iiiMitluM-fHHitf  (*ofYiUa;  moaoperaloaa  stamcna,  At*  r  ■ 

unt^iiial ;  wmgetl  seeUii ;  nu  altmmen  J 

Uerhmi-^Mw  or  KhruMiy  plants,  with  opposite  leares,  rarely  in  fears,  \ 
y^ixhoux  Htiimlm;  flowers  optNMite  in  npikes,  sometimes  terminal;  f  ocurrrr 
c.ilyx  foar  or  llve-itartM ;  ciimlla  miinopetaliMis;  stamens  two,  both  r 
U-anng  antliera  ;  wingleM  exalbuminuus  seed.  / 

Herbs,  flhrabii,  or  luulervhnibd,  with  opposite,  whorled,  or  alternate 
leawii:  flowerM  axillary  or  racemose;  calyx  inferior;  persistent 
M*l«iUrt,  sorat'timt*9  united:  corolla  niouopetalous ;  stamens  m  single 
ttehen,  opposite  tlie  sepals ;  seeds  albuminous. 

HerbnconuM  water  or  mar!«h  {Jants;  leaves  radicle,  umlivided: 
fl'iwenn  pinifle  iir  in  spikes ;  <'alyx  inferior,  dividetl  penistent ;  conJIa 
iniHiopetaliiuii,  hy|Mvynous;  staiueus  two,  within  the  corolla;  mintue 
sued,  without  albumen. 


OCLXIV.  SarofiuilaiiaML 
CCLXV.  ]:.entibiilariacc& 


Tlie  Pedaltace.e  occur  in  small  numbers  in  the  tropics^  cliieflr 
in  Africa.  Sesam/n,  yielding  an  oil  which  is  substituted  for  olive 
oil,  and  sevoraTblhef" species  have  useful  medicinal  properties. 

The  Gesxkriace-E  are  small  bushes,  frequently  mere  herbs, 
distinpriiished  by  their  winged  seeds,  finely  oblique  veins,  sometima 
extending  into  long  hairs,  or  even  flattened  wings,  and  the  seed 
u  large  Iciify  cotyledon.  Those  which  have  forced  their  way  iato 
our  gardens  are  .natives  of  tropical  America.  Other  genen  aw 
found  in  all  ])arts  of  the  world,  from  the  cooler  parts  of  Ajsia, 
the  Cape  of  Good  Hope,  the  warm  valleys  of  the  Hinudayai^ 
and  Australia.  They  arc  generally  trees  of  great  beauty,  yield- 
ing sweetish  fruits. 

The  Cres(t.ntiace-«,  RioNONAtT..*,  and  Aca>jthace.»  are  respec- 
tively natives  of  the  tropics  of  both  hemispheres.  The  Calabash- 
tree  {Crescentia  Citjete)  bears  a  great  gourd-like  fruit,  filled  with 
a  subacid  pulp,  much  eaten  by  the  negroes.  The  chief  station  of 
the  Bignonias,  whose  tnmipet-shaped  flowers  are  the  glory  of 
the  places  they  inhabit,  extends  from  Pennsylvania  to  the  southern 
provinces  of  Chili.  The  Acanthaceae,  distinguished  by  their  large 
leafy  bracts,  which  almost  conceal  their  flowers,  are  almost  dl 
tropical,  although  the  typical  genera  Acanthus  is  found  as  fiir 
north  as  Greece,  where  it  became  the  model  for  a  graceful  archi- 
tectural ornament. 

The  ScROPHULARiACKfi  include  a  large  number  of  well-known 
favourites,  of  apparently  anomalous  structure  and  forms,  which 
at  first  glance  would  seem  to  belong  to  other  orders.    They  aie 
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dlstinguislied  from  the  Nightshades  by  the  absence  of  a  fifth 
stamen,  or  where  the  aestivation  of  the  corolla  is  imbricated. 
This  serves  to  bring  the  Petunias  into  this  order.  The  aestivation 
of  the  corolla,  and  a  tendency  to  lose  a  part  of  the  stamens,  occurs 
in  Verbascum.  The  tendency  of  Antirrhinum  is  to  form  pouches, 
or  spurs,  as  in  e,  Fig.  434,  in  which  we  observe  the  corolla 
taking  an  upward  direction,  when  the  spur  is  produced  which 


FiK<  434.— The  Foxglove  (Diaitnlis  purpurea).  Fig.  436.— Antirriiinam. 

e,  corolla ;    calyx  of  Art  tepala. 

causes  the  Calceolaria  to  assimie  the  slipper-like  appearance  ; 
this  brings  a  whole  tribe  of  lovely  flowers  into  the  order.  The 
species  are  generally  acrid,  bitter,  and  suspected.  In  the  Foxglove 
{Digitalis  purpurea^  Fig.  434),  and  several  other  species,  these 
qualities  become  dangerpna* 

Schizanthus,  Calceolaria,  Alonsoa,  Antirrhinum,  Murandia, 
Lophospcrmium,  Rodochiton,  Collinsia,  Pentstemon,  Eussellia, 
Mimulus,  Hemianthus,  Digitalis,  present  us  with  a  galaxy  of 
greenhouse  and  gardeiT  flowers  such  as  scarcely  any  other 
order  can  produce. 


I  I 


Epioynous  Exooens. 


The  term  Epigynous— derived  from  tin,  on,  and  yvrvf,  the  awy 
— aUudes  to  the  position  of  the  stamens  and  other  outer  flond 
appendages  in  respect  to  that  organ.  When  the  stamens  are  placed 
on  the  ovary,  their  insertion  is  said  to  be  epigynous,  which  gene- 
rally indicates  the  complete  adhesion  of  the  tube  of  the  calyx 
to  the  ovary  through  its  whole  length,  or  to  the  style  or  disc,  as 
in  the  case  of  the  Umbellifenc.  This  and  bi-sexual  flowers  are 
the  most  distinctive  mark  of  this  sub-class.  It  includes  many 
important  natural  groups  and  orders,  beginning  with 

The  Campanals, 

probably  the  most  extensive  natural  group  in  the  whole  Vegetable 
World. 


Uerbaoooiu  plants  or  uniler-slirubs,  with  simple,  almost  always  alter- 
nate leaves,  without  stipules;  flowers  single,  in  racemes,  spikea,  or 
panicles.  ukuuHv  blue  or  white;  calj-x  «u|>«»iior,  flve-lobed;  corolla 
monoiHitaloiw,  inserted  into  the  top  of  the  calyx ;  stamens  inserted 
Into  the  i'iiU  x ;  ovary  two  or  more  celled ;  free  or  half-united  anthers ; 
naked  stigina. 

Herbaceous  or  shnibby  plants,  alternate  leaves  without  stipalet ; 
flowen*  axillnry  or  valvafp ;  terminal  calyx ;  flve-lobed  corolla,  irre- 
guliir.  m<>noii4>ti)lou!t,  inserted  in  the  calyx ;  stamens  inserted  alter, 
natoly  with  the  lolies  of  the  corolla;  ovary  two  or  more  celled; 
anthem  (iyn^«.*ni*«iou8. 

UerbaceouM,  rarely  shrubby,  plants,  with  scattered,  often  lobed 
leaven;  liowen*  distinct,  never  capitate;  calj-x  superior;  corolla 
■ui>erior:  stuniciis  Ave.  alternate  with  the  segments  of  the  corolla; 
ovarj-  two  or  more  i.elled ;  anthers  free. 

Herbaceous  plants  or  tender  similes,  with  scattered,  sometimes 
entire,  whorled  leaves  ;  flowers  in  spikes,  racemes,  or  corymbs ;  calyx 
adherent;  corolla  monni^talous,  imbricate;  stamens  two,  united 
witli  ilie  Btjle  into  a  column. 

Annual  or  i>erenniiil  herbs,  sometimes  twininjr  leaves  in  roaettes ; 
flowers  bisexual;  calyx  suj^rior;  ovarj'  ime-celled:  corolla  imbri> 
catod;  anthen  twa ;  ovule  pendulous,  without  albmnen. 

Herbaceous  plants  or  undcr-shnibs,  with  opi)Ositc  whorled  leaves; 
flowers  ammged  on  a  common  tlisc ;  calyx  adherent ;  con)lla  mono- 
petalons,  tubulitr,  inserted  in  the  cal>TC ;  ovary  one-celled ;  anthen 
free ;  ovule  pendulous. 

Herbaceous  plunts;  leaves  alternate,  non-stipulatc ;  flowers  in 
heads;  calyx  suiK'rior,  of  five  unequal  parts;  ovary  oue-ccUed; 
corolla  valvate ;  seeds  pendulous. 

Herbaceous  plants  or  shrubs ;  alternate  or  opposite  leaves,  without 
stipules :  flowers  unisexual  or  hermaphn.Klite ;  calyx  sui)erior ;  comlla 
monopetalous,  valvate ;  ovary  one-celled ;  stamens  equal  in  number 
to  tlie  teeth  of  the  corolla. 


CCLXVn.  Lobeliacwi. 


CCLxVui,  Goodeniacea. 


CCLXDC.  St3^diaoen. 


CCLZX.  Valerianaces. 


CCLXXL  IMpsacacea. 


1 

I  CCLXXIL  CalyeenoeM. 
V  CCLXXHL  CompoBitn. 


The  Campanulaceje,  or  Bell-shaped  Flowers,  inhabit  the  tempe- 
rate parts  of  the  world,  being  rare  in  the  tropics,  and  chieiSy 
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found,  according  to  De  Candolle,  between  the  36th  and  47th 
parallel — the  chain  of  the  Alps,  Italy,  Greece,  the  range  of  the 
Caucasus  and  the  Altai  Hills :  Africa,  as  far  as  the  Cape  of  Good 
Hope,  being  their  true  country.  The  whole  order  are  more  or  less 
ornamental,  and  most  of  them  yield  a  white  milky  juice,  which  is 
somewhat  bitter  and  acrid.  The  German  botanists  divide  them 
into,  1,  W(Menbergie<B  with 
capsules  opening  at  the 
summit,  which  peculiarity 
De  CandoUe  foimd  be- 
longed to  genera  of  the 
Southern  Hemisphere ;  and 
2,  Campanulacece^  with 
capsules  opening  at  the 
side  or  base,  which  the 
same  botanist  found  be- 
longed, with  one  exception, 
to  the  northern  part  of  the 
globe.  Their  chief  pro- 
perty is  the  beauty  of  their 
flowers. 

The  Bell  Campanula 
(Fig.  436),  so  called  from 
its  large,  full-blown,  bell- 
shaped  corolla,  opening  in 
great  numbers  at  the  same 
time,  is  a  native  of  the 
south  of  Europe.  Its  stem 
is  erect,  branching  towards 
the  top ;  the  leaves  are 
sessile,  ovatoly  lanceolate, 
irregularly  crenulate  and 
dentate,  with  slightly  in- 
clined flowers,  disposed  in  loose  bunches.  The  flowers  are  regular 
and  hermaphrodite.  The  calyx  composed  of  five  sepals ;  the  corolla 
campanulate,  or  bell-shaped,  is  divided  in  its  upper  part  into  five 
lobes,  alternating  with  the  sepals. 

The  stamens,  five  in  number,  are  free,  and  are  not  inserted  in  the 
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tu])o  of  the  corolla.  Anthers  bilocular,  and  the  filaments  are 
flattened  and  enlarged  in  their  lower  part  in  order  that  they  mar 
embrace  the  ovary.  The  pistil  is  composed  of  an  inferior  ovair, 
BumiountcHl  by  a  style,  divided  into  five  stigmatic  branches.  The 
ovar}'  is  fivc-colIed.  The  fruit  a  capsule,  which  opens  at  the  base 
in  five  small  cells. 

There  are  several  species  of  the  Campanula  which  are  only  culti- 
vaUnl  for  their  pretty  flowers  and  pyramidal  form.  We  may  cite, 
as  worthy  of  cultivation  in  the  garden,  the  Peach-leaved  BeE- 
flower  (C  persiri folia),  with  flowers  of  pale  blue,  erect  and  in  long 
coni}X)und  panicles,  indigenous  in  Kent  and  the  south  of  England 
and  in  France.  This  species  grows  double,  and  forms  a  fine 
garden  flower.  C.  pyramidalis  is  another  stately  Bell-flower 
which  reaches  the  height  of  three  or  four  feet,  forming  a  pyramidal 
mass  of  flower.  The  pretty  Scotch  Harebell  (C  ratundifolia)^  with 
slender  stem  and  nodding  cluster  of  "  heavenly  blue,'*  is  not  the 
least  worthy  of  notice. 

The  LoBKLiACK-B  are  frequently  found  within  or  upon  the 
Iwrders  of  the  tropics  of  both  hemispheres.     They  are  rare  in 
nortliern  parts ;  Spain,  Sicily,  and  Italy,  each  daifai  one,  and  one 
is  found  in  Kamtschatka.    They  are  extremely  beautiful  when  in 
blossom,  and  great  favourites  in  the  greenhouse,  but  the  milkv 
juice  with  which  they  are  charged  is  powerfully  acrid  and  narcotic, 
corrodes  the  skin,  and  is  fatal  taken  internally.    Burton  savs  that 
if  liorscs  eat  L.  loiujifloray  inflammation  is  produced,  so  that  they 
swell  imtil  they  burst.    Like  most  of  the  poisonous  orders,  it  in- 
cludes species  possessing  valuable  medicinal  properties.     Many  of 
them  yield  gums  and  oils.  The  Lobeliads  are  found  chiefly  between 
the  tropics  in  the  New  "World ;  in  Asia  and  Africa  they  are  found 
to  the  south  of  these  regions,  some  few  in  North  America,  and  one 
in  Kamtschatka.    They  are  all  charged  with  a  milky  juice  which 
is  sufficiently  acrid  to  corrode  the  skin,  mingling  with  narcotic 
properties  of  a  dangerous  character.  The  Indian  tobacco  (L.  in/iata) 
is  a  North  American  species,  possessed  of  medicinal  virtues.  When 
dried  the  plant  is  formed  into  a  cake,  when  it  has  a  slightly  irri- 
tating, acrid  taste,  somewhat  like  tobacco,  causing  a  flow  of  saliva 
and  a  feeling  of  nausea. 

The  remaining  orders  of  this  group  are  natives  of  Australia  and 
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the  islands  of  the  Indian  Ocean.  The  VALERiANACEiB  are  natives 
of  temperate  climates  ;  generally  strongly-scented  aromatic  plants 
The  DiPSACACEJK  include  the  Teazel  (Dipsacus)  used  by  fullers. 
The  Composite,  or  Asteraceje,  includes  an  immense  number  of 
herbaceous  and  shrubby  plants,  sometimes  of  small  trees,  amount- 
ing to  nine  thousand  species,  which  botanists  divide  into  Sub-orders, 
Tribes,  and  Sub-tribes. 

The  flowers  of  this  family  have  an  arrangement  quite  charac- 
teristic.   They  are  all  disposed  on  a  head  or  disc,  so  as  to  have  the 


Fig.  437.— Difc,  fection,  and  detached  flowers  of  the  Daisy. 

appearance  of  being  a  single  flower,  though  they  are  really  a 
union  of  many  flowers  ;  hence  the  name  of  Composite  which  has 
been  given  to  them.  This  arrangement  is  easily  understood  if 
we  examine  the  representation  of  the  capitulum  as  it  appears  in 
the  Common  Daisy  {Flora  MargiLerita)  or  Belli8  peremdSy  of  which 
we  give  in  Fig.  437  the  whole  of  the  capitulum  in  a ;  a  section 
of  the  head  is  seen  at  h\  finally,  the  isolated  flowers  of  the 
centre,  and  the  circumference  of  the  same  capitulimi  are  repre- 
sented in  c  and  d.  The  flowers  of  the  same  capitulum  may  be 
all  of  the  same  description,  namely,  hermaphrodite,  stamened. 
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and  pistillod ;  or  they  may  also  be  of  two  kinds — the  exterior 
neuter  or  female,  the  interior  hermaphrodite  or  male.    The  calyx 
of  these  flowers  may  be  of  various  shapes.    Sometimes  it  is  so 
redu(*ed  that  it  seems  as  if  there  were  none ;  in  other  times  it 
forms  a  sort  of  cup  or  a  crown;  sometimes  it  develops  into  an 
awn,  with  teeth  and  scales.    It  even  degenerates  into  a  kind  of 
silky  tuft,  which  fonns  an  egret.    The  coroUa  is  either  regular 
or  irregular.    In  the  former  case  it  is  tubulous,  and  its  limbs 
generally  are  five-lobed.  In  the  latter  the  limbs  appear  split  in  its 
greatest  extent,  and  warped  on  the  outside,  like  a  tongue ;  dentate 
at  the  summit,  from  whence  it  separates  into  two  lips.  The 
tubular  corolla  is  called  the Jfaret;  the  tongue-like  corolla  Mii- 
Jloret,    Tlie  stamens  are  inserted  upon  the  tube  of  the  corolla, 
and  alternate  with  its  divisions.    The  filaments  are  generally  free, 
hut  the  anthers  are  attached  at  their  edges  by  means  of  a  tube 
which  sheathes  the  style.    They  are  two-celled,  opening  from 
within.    The  pistil  is  composed  of  an  unilocular  ovary,  containing 
a  single,  straight,  anatropal  ovule;  it  is  surmounted  by  a  very 
slight  style,  which  is  divided  into  two  branches^  both  in  the 
hermaphrodite  and  female  flowers,  but  it  is  undivided  in  the 
male.    The  branches  of  the  style  are  furnished  with  stigmatic 
papilln?,  hair-like  collectors.    Before  expansion  the  style  is  shorter 
than  the  stamens;  but  at  the  time  of  fecundation  it  increases 
rapidly,  and  rises  into  the  hollow  cylinder  formed  by  the  anthers. 
As  they  rise,  the  hairy  collectors  sweep  off  the  poUei^  which  the 
gaping  anthers  contain,  and  soon  appear  charged  with  its  precious 
dust.    It  is  observed  that  the  female  flowers  are  destitute  of  haiiy 
collectors;  that  the  male  flowers  are  alike  destitute  of  the  stig- 
matic papilla)  and  hairy  collectors.    The  fruit  is  an  achene^  oil^ 
furnished  with  a  proper  egret,  to  favour  its  dissemination.  The 
solitory  seed  encloses  a  straight  embryo  without  albumen. 

Toumefort  separated  the  Composite)  into  Seniijloscules^  namely, 
those  where  the  capitulum  is  entirely  composed  of  flowers  wiUi 
a  ligulate  or  semifloret  corolla;  Floscules,  those  in  which  the 
capitulum  is  entirely  composed  of  flowers  with  tubular  corolla, 
or  of  florets ;  and  liadiates,  those  where  the  capitulum  is  formed 
of  central  tubular  flowers  and  of  ligulated  peripheric  flowers. 

De  CandoUe,  in  his  "  Podromus,"  divides  the  Compositso  into 
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tliree  grand  series.  First,  LigulifiartB^  or  Cichorace(Bf  whieli  have 
a  ligulated  corolla,  and  answer  to  the  Semifloscules  of  Toumefort. 
Pappus  crown-shaped  or  chafi^  in  ScholymidcB;  seed-nuts  without 
pappus  in  LampanicUB.  Either  croWn-Uke  or  with  entire  chaffjir 
scales  in  HaaericUB ;  with  narrow,  semi-lanceolate,  often  pinnate 
scales  in  HypocJuericUe.  Naked  receptacle  and  scaly  pappus  in 
Scorzoneridem.  Receptacle  naked  or  chaffy ;  pappus  hairy,  silvery, 
and  fugaceous  in  LactricicUe.  Hairy,  rigid,  and  fragile  in 
Hieracidae,  Secondly,  the  LabiaJteflorcB,  the  irregular  corollas  of 
which  are  divided  into  two  lips.  Thirdly,  the  TubiliflorcB^  the 
capitulums  of  which  are  entirely  formed  of  florets,  or  provided 
at  the  circumference  with  semi-florets,  and  which  answer  to  the 
Floscules  and  Radiates  of  Toumefort. 

The  Liguliflorse,  or  Cichoraceee,  possess  a  milky  juice,  contained 


Fig.  488.— Chicory.  Fig.  439.~l8ol«ted  Flower  of  Chicory. 


in  a  system  of  lactiferous  vessels,  which  have  bitter,  resinous, 
narcotic  principles.  The  properties  and  virtues  of  these  species 
vary  according  to  the  relative  proportion  of  these,  and  according 
to  the  age  of  the  plants  and  the  development  of  their  different 
organs. 
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Tliv  Chicory  (Cic/iorium  intybus)  is  an  indigenous  species  in 
I'Vuiu'Cy  und  probably  with  us,  the  roots  of  which  are  used  in 
uuHliriiu\  4139  represents  the  wild  Chicory ;  Fig-  439  an 

is(»lat(-(I  flower  inuu  the  cupitulum  of  this  plant.  The  roots  of  tlie 
eultivuted  Chii-ory,  dried  und  roasted,  are  sometimes  mixed  with 
i'otfee,  and  are  said  to  mellow  its  bitterness.  The  young  les^ 
dressed  as  a  salad,  are  eaten  by  the  lower  classes  in  France. 

The  Kndive  (<  \  endicia)  is  a  Mediterranean  plant,  less  bitter, 
and  is  seldom  appropriated  to  alimentary  use,  except  as  a  salad. 

The  wild  Lettuce  (Lactuca  saticd)  has  a  bitter  juice,  of  in 
otiensive  iMlour.  The  cultivated  Lettuce  yields  a  juice  of  which  a 
pharniaL'Outieal  extract  is  obtained  by  evaporation,  called  laetu- 
cnrhnn  or  thrktacey  which  possesses  narcotic  properties.  It  is 
sometimes  employed  in  medicine  as  a  substitute  for  opium.  Hie 
young  leaves  of  the  Lettuce,  of  which  many  varieties  are  culti- 
vated in  our  ^aniens,  are  used  as  salads. 

In  this  same  branch  of  the  Composites  are  the  Vipers'  Orsff 
{&vr^o?itra),  Salsify  {^Tratjopogon\  and  the  Dandelion  {Taraxa- 
citm). 

The  Tubifloral  Floscides  contain  a  bitter  principle,  which  gives 
them  stimulating  properties.    Some  of  the  Carduceaa  were  held 
in  great  lavour  for  medical  uses  in  olden  times,  but  are  now  aban- 
doned.  Such  are  the  Holy  Thistle  {Cnicus  benedictus).  Milk  Thistle 
{iSilybum  Mari(uium),  Star  Thistle  {Carduus  cakitrapa).  Com  Blue 
Bottle  {Ct/i(at(rea  ci/imus),  common  in  France  and  Switzerland. 
One  of  this  family,  the  Satflower  ( Cartkamua  tinctarius),  furnishes 
a  dye  soluble  in  alcohol.   It  came  originally  from  India,  but  is  now 
cultivated  in  Asia,  America,  and  nearly  over  the  whole  of  Europe. 
The  colour  drawn  from  the  Safflower  is  not  very  strong,  but  its 
shades  are  very  delicate  and  varied.    Mixed  with  talc  it  makes  a 
paint  which  women  use  by  way  of  rouge.    Some  of  the  Carducesa 
arc  comestible.    Such  are  the  Artichoke  {Cyanara  scolymiis),  of 
which  the  base  of  the  bracts,  the  involucrum,  and  the  common 
receptacle  are  eaten,  while  the  choke — that  is  to  say,  the  very 
young  flowers — is  rejected;  the  Cardoon  {Cynara  carduncuUus), 
of  \i'hich  the  midrib  of  the  leaves  is  eaten,  being  whitened  and 
rendered  fleshy  by  blanching. 

The  Tubifloral  Badiates  comprise  plants  in  which  a  bitter 
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principle  is  generally  combined  with  a  volatile  oil  or  resin^  whilst 
the  roots  contain  a  matter  more  or  less  analogous  to  fecula,  some* 
what  resembling  starch,  known  under  the  name  of  inuline.  Accord- 
ing to  the  proportion  of  these  different  principles,  some  of  the 
species  are  tonic,  others  stimulant,  others  astringent.  We  may 
thus  mention  Worm- 
wood {Artemisia  ab- 
sinthium)tiToisvN)i\c\i 
the  well-known  be- 
verage is  obtained ; 
Tansy  (Tanacetum 
vulgare) ;  Yarrow, 
Milfoil,  or  Thousand 
Leaves  {Achilleamil' 
lefolium) ;  Ptarmi- 
cas,  of  which  several 
Alpine  species  are 
used  by  the  Swiss  as 
tea ;  the  different 
Camomiles,  such  as 
the  Boman  Camo- 
mile (Antkemis  no- 
bilis),  of  which  we 
give  a  representa- 
tion in  Fig.  440,  an 
example  in  which 
the  head  has  become 
semi-floscidous  by 
culture ;  the  Moim- 
tain  Arnica  and 
Elecampane  {Inula 
Aelenium),  &c. 

It  is  to  the  large 
division  of  theTubu- 
lifloral  Radiates  that 

most  of  the  Compositead  cultivated  as  ornamental  belong.  Such  are 
the  Chrysanthemums,  of  which  so  many  beautiful  varieties  are  now 
cultivated  in  our  town  gardens,  for  which  they  are  especially  adapted; 


Fig.  440.— Bornan  Camomile. 
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the  Field  Daisy,  and  the  Golden  Daisy.  The  Astreas  are  autumnal 
plants,  originally  from  North  America.  The  Cinerarias  and  the 
Gnaphales  comprehend  many  ornamental  plants  designated  under 
the  common  name  of  Immortelles,  Zinnias,  Stars  of  India,  and  the 
Dahlia,  of  which  the  species^  originally  from  Mexico,  with  simple 
single  flowers,  have  yielded  varieties  with  .double  flowers,  until 
they  have  become  the  glory  of  our  gardens  in  the  autumn 
months,  in  conjunction  with  the  Chrysanthemums. 

Myrtals. 

Epigjmous  exogens,  having  still  a  strong  tendency  to  the 
capitate  condition  which  distinguishes  the  Composite^B,  they  ex- 
hibit a  polypetalous  corolla  with  dichlamydeous  flowers,  axile^ 
placenta,  and  embryo  with  little  or  no  albumen. 

Trees  and  shniba,  sometimes  climbers,  with  alternate  or  opposite  \ 
simple  leaves ;  flower  regular,  henuaiihrodite ;  calyx  four  and  five* 
lubeid,  adherent  to  the  ovary ;  corolla  four  or  five  petals ;  stamens 
saxue  number. 
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Larse  trees,  often  spiny ;  alternate  leaves ;  entire  flowers,  herma- 
phrodite ;  regular  calj-x,  adherent,  with  six  to  ten  teeth ;  corolla  with 
petals  correitponding  to  the  teeth  of  the  calyx ;  fruit  a  cluster ; 
ovary  one-celled;  ovules  pendulous;  seed  albuininous;  cotyledons 
flat. 

Small  heath-like  bushes,  with  evergreen  leaves,  flat  or  acerose ; 
flowers  hennaplirodite,  in  racemes,  corymbs,  or  heads ;  calyx  adher- 
ing to  the  one-celled  ovaiy ;  petals  equal  to  the  divisions  of  Uie  ovary ; 
Biamens  indefinite,  often  sterile ;  ovules  erect  from  the  base,  solitary ; 
capsule  one-seeded. 

Herbaceous  or  slurubby  plants,  generally  aquatic ;  leaves  alternate, 
opposite,  or  whorled ;  flowers  herm^brodite,  or  unisexual  by  abor- 
tion; calyx  open,  minute,  and  fonr-lobed;  corolla  with  three  or 
four  minute  petals  inserted  in  the  sununit  of  the  calyx,  one  or  both 
sometimes  absent ;  wary  inferior,  plenilocular ;  stamens  definite ; 
ovules  peudulous. 

Herbaceous  plants  or  shrubs ;  leaves  opposite  or  alternate ;  flowers 
apetalous  or  polypetalous,  hermaphrodite,  regular';  calvx  valvate, 
gieen,  and  sometimes  prcdooged  into  a  tube ;  corolla  with  the  petals 
insert e<l  at  the  summit  of  the  calyx;  stamens  definite ;  ovary  four- 
celled,  pfcrior.* 

Trees  or  shrubs  of  the  tropics ;  leaves  opposite,  simple,  entire,  or 
toothed ;  flowers  poKiwtalous,  rcgi|lar,  hermaphrodite ;  cal>^  valvate, 
four  to  twelve-lobeU :  corolla  with  petals  equal  to  the  lobes  of  the 
calyx;  stamens  inserted  with  the  petals;  ovary  inferior,  two-celled ; 
ovules  pendulous. 

Smooth-leaved  bushes,  with  alternate  leathery  leaves  narrowed  at 
the  base  into  a  thick  channelled  petiole;  flowers  in  threes,  sessile  in 
the  axils  of  the  leaves ;  calyx  a  thick  leatiiery  cap  of  five  ovato  seg- 
ments, with  valvate  estivation ;  stamens  twenty,  erect,  also  in  the 
form  of  a  cap;  ovary  buried  at  the  base  of  corulla. 

Trees,  shrubs,  and  herbs,  with  leaves  opposite  or  in  whorls ;  flowers 
hermaphrodite:  caJyx  five-lol)ed:  corolla  with  petals  equal  to  tlie 
lobes  of  the  corulla ;' stamens  definite,  inserted  with  the  petals ;  ovary 
pluriloculur ;  ovules  two,  suspended  from  an  axile  placenta. 

Trees  or  bhrubs,  witli  opposite  entire  leaves,  sometimes  alternate, 
genemlly  fumiphed  with  glands  secreting  essential  oils ;  flowers  red, 
white,  or  yellow,  hcnuaphrodite.  regular :  cal>-x  four  or  tive-lol>ed, 
adlierent  to  the  inferior  one  ormanynrelled  ovar>';  corolla  with  petals 
equal  to  lobes  of  calyx ;  stamens  indefinite ;  ovules  many,  two  or 
mauy-oelled,  often  one-seeded  by  abortion. 


CCLXXV.  AtongiTWP. 


CCLXXVL  ChamsBlaades. 
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ccLxxvm. 


CCLXXIX.  BUaophoncm 


CCLXXX.  Belvisiacess. 


CCLXXXI.  MelutomacM. 


CCLXXXn.  Myrtaoea. 
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Lanpre  treen.  with  altenmte,  entire,  or  toothed  leaves;  \Tf^  ihowy  ^ 
polypetaloiM  flowers,  rac'emose,  terminal,  or  solitary ;  calyx  saperiar,  f  cCLTTTm  LecYthldacea 
valvule  or  imbricate :  coruUa  of  six  petals ;  staoMns  indefinite ;  ovary  f  *^ji*uMm,J3m, 
inferior,  two  to  six-celled.  ) 

Mostly  natives  of  the  tropics,  the  group,  from  the  associations 
connected  with  the  Myrtles,  whence  it  derives  its  name,  has  a 
certain  European  interest.  The  CoMBREXACKfi  are  mostly 
astringents,  the  bark  of  several  usefid  in  tanning ;  others  yield 
gum  ;  the  galls  of  several  species  are  useful  dyes.  In  Alanoiacm 
we  have  an  order  chiefly  Indian,  with  aromatic  roots ;  an  eatable 
but  insipid  fruit,  yielding  valuable  timber.  The  Chamjei.aucir«, 
which  Endlicher  makes  a  sub-order  of  Mf/rtacea,  are  small,  beautifid 
flowering  bushes,  resembling  the  Heaths ;  they  abound  in  Australia ; 
of  their  uses  and  properties  little  is  known.  The  Haloraoace-« 
or  Hipimds,  are  foimd  in  ditches,  sluggish  streams,  mostly  in 
temperate  parts  of  the  world.  A  few  species  occur  in  China, 
Australia,  and  the  South  Sea  Islands. 

The  Onagracks,  or  Evening  Primroses,  include  the  Fuchsias^ 
Primroses,  Clarkias,  and  some  other  garden  favourites  of  great 
beauty,  natives  of  the  northern  hemisphere,  and  abundant  in 
the  new  world.  Some  of  these,  as  the  Jussieu's  Fuchsias  and 
Montonias,  are  used  in  the  Brazils  and  Chili  as  dyes ;  others  are 
astringents.  Many  of  the  genus  (Enathera  expand  their  flowers 
in  the  evening,  whence  their  name  of  Evening  Primrose.  The 
IlHizopHORACEiB,  or  Mangrovcs,  grow  in  muddy  waters*  on  the 
coast,  where  they  soon  form  dense  thickets  on  the  edge  of  the 
seas  and  rivers  of  the  tropics,  which  the  sun's  rays  fail  to  pene- 
trate ;  hence  the  putrid  exhalations  which  render  many  tropical 
regions  near  the  coast  and  large  rivers  so  unhealthy.  The  Bel- 
>asiACR.E,  or  Napoleonads  of  Endlicher,  are  smooth-leaved  camelia- 
like  bushes,  wholly  African  and  tropical,  of  whose  uses  little  is 
known.  The  Melastomacks  are  entirely  exotics,  and  of  both 
hemispheres,  but  mostly  Asiatic  ;  they  are  all  slightly  astringent 
Many  produce  edible  fruit,  and  some  are  useful  in  medicine.  The 
Mybtace-b  are  natives  of  hot  climates,  within  and  without  the 
tropics,  Myrtus  communis,  with  which  we  are  mostly  familiar, 
being  a  native  of  Persia.  The  order  includes  the  Eticalyptus,  so 
often  spoken  of  in  Australian  travels,  the  Pomegranate  (Punka 
granaium\  and  a  number  of  other  exotics  equally  well  known 


492 


THE  X-EOETABLE  WOniJ>. 


from  their  fruits  or  flowers.  Lecythidaceje  Sndliclier  treats  as  a 
»ub-ordor.  It  includcM  the  I^ptoatperme^B,  the  Cajeput  oil-tree,  and 
other  interesting  geuem. 

Cactals. 

In  this  group  are  ranged  the  well-known  Cactufies,  and  othcf 
favourites  of  the  greenhouse  among  the  Loasaecde,  In  appearance 
the  group  seems  anomalous,  but  their  dichlamydeous  flowers  and 
parietal  placenta*  bring  them  together  in  the  opinion  of  botanisU 

Tntn  and  ■hrutv.  with  alienurte  aimple  Imtm,  dedduona  leaflets 
at  thf'ir  Ihu>p:  rtuwvni  bfniiaiJirudite.  regular,  anranncd  in  vpikes, 
nM-«*ine«,  or  i«uiu-le«:  calyx  tubular,  atlliering  to  the  ovary,  with  ten 
tik  lift  ITU  VAtv* :  curoUa  five  tu  ten  petab ;  auuiienii  equal  to  the  U4mm  ; 
uvury  iiifffuir. 

Ili*r! a«in>iui  plantu,  mnre  w  leie  ccwered  with  pricklei;  leaves 
o|<lM>^ittf  tir  Hlteniaie :  fluweni  hifniia|ihrudittf,  regular;  calyx  tubular; 
i-i>n>llM  \^ith  fiiur  ur  tiv«*  coiu-uve  iieialu;  atamena  indetluite;  orary 
iiitVniir,  uiie-cclled,  with  reveral  partilioua. 

Tnft>«  Hiul  ahrub*.  wilh  nui-rulent  aiiine,  aimolar,  depreaeed,  or 
({Uitmlitr  Hlt«*riiaie  leuve* ;  ilei-hluuua  stipult**,  but  often  wantinff,  and 
replui-fd  by  a  i  U!*hitHi ;  dnwer*  honnaphnidite ;  calyx  many-kbed ; 
ciirulla  with  iiuiiicn>U!i  (>etalH ;  staiiieuri  mdefluite  in  number;  orary 
iiHi-nnr.  uiic  ( clliil ;  fruit  fleahy,  oue-celleU,  uuuiy-aeeded,  amuoth,  ur 
cu\cifd  \(ith  M.'iilr». 

The  IIomaliacccB  are  natives  of  tropieal  America,  and  between 
the  tropics  in  Africa,  the  Isle  of  Bourbon,  and  Madagascar. 

The  Lo(tsace<e  are  American  plants  found  over  the  whole  conti- 
nent ;  their  most  noted  peculiarity  being  the  secretion  of  an  acrid 
juice  with  which  the  hairs  on  the  stem  are  charged. 

The  Cactac'Elk  came  originally  from  the  American  continent 
They  are  at  the  same  time  fleshy  and  ligneous.  Their  branching 
stems  present  the  most  varied,  often  the  most  grotesque  form 
Sometimes  they  are  erect,  like  a  tall  fluted  column ;  at  othen 
they  are  massed  together  like  a  solid  sphere,  tapering  oflT  into 
cylindrical  branches,  or  flattened  after  the  manner  of  the  Indian 
Fig.  In  short,  nothing  is  more  varied  than  the  aspect  of  the 
numberless  Cactuses,  which  grow  naturally  in  strange  profusion 
in  America,  and  which  art  has  brought  together  in  great  quantities 
in  our  gardens  for  the  purposes  of  study  or  gratification.  The 
stem  of  the  Cactus  is  generally  destitute  of  leaves,  the  existence  of 
which  is,  so  to  speak,  only  suggested  by  a  small  ciiahion  situated 
under  the  bud.  Nevertheless  the  genus  Pereskia  has  true  petio- 
late  leaves,  which  are  large  and  oblong,  caducous,  or  deciduous. 
The  buds,  sitimted  at  the  axiles  of  the  leaves,  are  of  two 
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mds  ;  the  lower  are  ftimisted  with  Rpines,  the  upper  cleveloppd 
into  branches  and  flowerei.  Fig.  441  represents  Mammillaria  ele- 
jikanliflerh%  one  of  this  genns,  cultivated  in  gTwnhouses* 

The  floweiTi  of  the  Caetus  are  regular  and  hermaphrodite ;  their 
envelopes  are  composed  of  a  great  number  of  divisiori&,  the  exterior 
of  which  have  a  great  analogy  to  sepals,  whilst  the  internal  onea 


Fig,  44L^Bf  iiQijniUajls  dHi:>^»liftiil  itdertA, 

0  petak ;  it  is  not  always  possible  to  find  the  preeifie  limit 
between  the  corolla  and  calyx.  The  stamens  are  Tery  numerous, 
and  hare  bilortilar  anthers ;  their  ralves  facing  the  centre  of  the 
flower  ;  the  ovar)^  inferior,  and  surmounted  by  a  lengthened  stylo, 
divided  into  several  etigmatic  branchea.  This  ovary  is  unilocular, 
and  has  as  many  parietal  placentse  on  its  interior  as  it  has  etig- 
matio  branches.  Upon  each  of  these  placenta?  are  found  a  number 
of  anatropal  ovules.  The  fruit  is  a  pulpy  berry.  The  seeds  are 
aealled  in  the  pulp,  and  have  a  straight  or  curved  embryo,  and 
little  or  no  albumen* 

If  we  examine  more  closely  some  members  of  this  interesting 
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family — tin*  OpHittia^  for  in.stancc — wc  find  the  stem  more  < 
flattcMiwl,  with  oval  or  oblong  articulations,  bearing  bund 
niHMlli'-likt'  hairs,  and  without  any  median  nervure.  The  fi 
in  Opuhtin  are  quite  nui«^nifieent.  Nothing  is  more  curioui 
thesf  lar^e  eoroUas  clothed  in  the  most  vi>'id  colours,  whi( 
so  jilanted  as  to  seem  to  Ik»  nailed  \\\yo\\  the  strong,  priekl^ 
8ueeuleiit  rujjjjed  stem  of  the  plants.  The  flowers  seem  to  i 
from  the  Immehes  of  hair,  or  from  the  edges  of  the  articula 
they  are  white,  rcni,  or  yeUow,  according  to  the  species, 
stamens  are  endowed  with  great  irritability.  The  fruit,  of  v 
size  and  colour,  is  eatable,  and  not  unlike  a  hirge  gooscbe: 
form  and  ta>tc. 

The  Prickly  Pear,  or  Indian  Fig  [OpunfidL  tulgaris)^  is  a 
originally  fniiu  the  West  Indies  or  America.  The  Opuntia  b 
largt*  c(inicsiil)li»  fruit.  It  has  hmg  been  naturalised  in  the  soi 
Europe*,  in  Spain,  Italy,  Sicily,  Greece,  &c.,  where  it  is  culti 
to  make  hedges  and  eiu'losurcs,  its  fruit  being,  to  a  considi 
extent,  tin*  food  «»f  the  inhabitants  of  these  countries.  O.  cot 
llf,  rtt  is  the  plant  on  which  the  c^ochineal  insect  feeds  and  b 
This  is  ilio  little  insect  which  produces  the  rich  coloured  pig 
emi>l(»yc<l  in  the  manufacture  of  carmine. 

The  An'tis,  or  Torch  Thistle,  has  cimtinuous  angular  stemi 
angles  chai'ged  with  bunches  of  hairy  prickles.  The  fli 
are  large  and  beautiful.  Those  of  the  Torch  Tliistle  of  Per 
solitary,  alxiut  six  inches  in  length,  white  within,  greenish  fo 
length  of  the  tube,  and  rose  colour  upon  the  exterior  limb. 

It  is  to  the  genus  Crreua  thtit  the  gigantic  species  indigene 
Mexico  and  ( 'alifornia  belong.  The  stem  of  this  vegetable  woi 
flank*^!  by  its  branches,  resembles  an  immense  candelabrum,  fi; 
yards  In'gh.  1  u  the  engraving  (Plate  XXI.)  we  give  a  ix'prcsenti 
of  the  gigantic  Cereim  of  Mexico,  taken  from  an  American 
entitUnl  *'Itep(irt  of  Explorations  on  the  Mississippi,"  &c. 
Ech  'ato  cocfus,  originally  from  America,  is  frequently  cultivate 
this  country.  Its  stems,  clustcriKl  together  in  the  shape  of  an 
or  sphere,  present  longitudinid  sides  separatetl  by  straight  furr 
These  sides  arc  furnished  on  tlieir  whole  length  with  wl 
cotonous  excrescences,  providinl  with  short  and  spreading  spi 
It  is  from  the  centre  of  these  thorny  tubercules  that  the  floi 


spring.  They  are  always  largo  and  beautiful,  and  last  for  many  dajB, 
The  Eckim  cactus  of  Otto,  which  m  frequently  cultivated,  is  indi- 
genouB  to  Mexico.  The  Melocadm  has  a  globular,  ovoid,  or 
pyramidal  etem»  with  the  esides  soparatod  by  Htmigbt  furrows, 
Tbia  stem  is  surmounted  by  u  kind  of  woolly^  or,  rather,  hairy 
tuftj  formed  of  very  compact  spinee^  from  the  axilla  of  which  the 
leaves  spring ;  they  are  very  amfill,  and  ephemeral  in  their  durution*  - 
The  Melocactus  tul^aria,  cultivated  in  gardens  as  aa  ornamental 
plant,  was  originally  from  the  Antilles, 

Lastly,  we  must  mention  the  MamUhria,  of  which  we  have  pre- 
viously given  a  representation.  The  thorny  tubercles  of  this 
cacttii  are  spirally  disposed  round  tbe  stem.  The  flowers,  which 
last  a  long  time,  often  surmonnt  the  tmnk,  forming  a  kind  of  crown 
to  its  branches. 

OnoesALS. 

If  we  except  the  fimits  and  the  spines,  there  seems  to  be  little 
in  common  between  the  Caetacefe  and  Groesulacm>;  but  that 
resemblance  was  oonsidered  so  strong  that  the  earlier  botanists 
classed  both  in  the  same  order.  They  now  form  distinct  groups 
of  orders. 

Slin}ti4,  ftinmf  limes  umed  wfih  apln^  ;  lenvpt  all:<'mat«,  ilm|yl«;  \ 

\v)ht'A  In  nn  ti'hr'>'!iri>  fl  'WtT».  often  niiii«KU«l ;  cwlyt.  vti\u\irt%\^Untt  m 
,  Bv  lit  III  rhfl  ovHrv  ;  enroll 4  with  «tDjUl  jvtnli, 

KJmjli*»  witb  ftltijniAte  loathed  ;  wUl»lT  flttwrn :  oiJyTt  mt**^  ' 

rim^  fivt-Xi^ty  eunjI^A  fif  five  HliemiUc  wiUi  tobt»  of  ihe 

culj-it :  «tiui]ei»  alieniAi«  with  Uui  iietjik,  n^in^  from  llio  ciiy^ ;  tnitt 

Shrubs  with  dmonltr  lotvifi :  tlinplft  Af^w^m,  whil*  or  pink  ;  c*ljx 
■dhemit,  four  uid  t«ii  4ivifi{ioc;  jkIaU  iiii«)mAt«  with  ii^tfi&Attouf 
tb«  iMiljx;  ftameiM  «Joubk.  or  aooi^  motEitae  qf  tile  p«tBj#;  orory 
iuferitir ;  fruit  c«^l«r. 

TrPM  aiiil  itarnM,  wtCb  alteram^,  often  strmted  leftTPs;  H^^mlf  fonr 
or  ttrv :  tame  sumbeTf  fmlnhLHUte^l  i  niuuv!n*  tiiimen)UA»  oft«<u  in 

owe  trundle ;  mmrf  Isfeoor,  two  or  Di*nr-L'rU«d ;  f ruii  p4ili?y»  mt  or 

The  Grossulacea  are  chiefly  natiyes  of  the  temperate  and 
colder  regions  of  the  northern  hemisphere.  The  fruit,  a  beny,  is 
mucilaginous — an  agreeable  mixture  of  malic,  and  nitric  acid,  and 
saccharine,  with  an  astrinj^ent  principle,  which  renders  it  pleasant 
and  refreshing*  The  common  13ooseb<  rrv  (J^ihi^s  t/romu/aria)  is  a 
shrubby  plant,  often  armtxl  witl  --udcr  the  leaves, 

which  are  altematej  or  fascuou  ^xmb,  having  a 
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Fi^  442. -Th-  (i.H.-elM'iTy. 


flilaf  ofl  petiolo  at  tlio  base.  The  flowers  are  arranged  in  bi 
rliisfiTs, — axillary  in  the  species  destitute  of  spines;  solitu 
li'ast  less  niiiniM'ous,  in  si)ecies  thus  amied.  Calvx  mono 
ill  live  divisions.  Corolla  with  five  free  petals,  altcrnati 
till'  s(»pals.  Stjnnons,  five  and  perigynous,  are  opposed  to  tl: 
Their  filaments  are  free,  their  authc 
<'idar,  opening  from  either  by  two  lonj 
?ilits.  The  pistil  consists  of  an 
ovary,  surmounted  by  two  short  sty] 
iihtiisi^  stigmata.  In  the  interior  of  th 
which  is  unilocular,  are  two  placentjB, 
with  numerous  ovules  placed  horizont 
anatropical.  The  fruit  is  a  berr^'  (Fi 
crowned  by  the  persistent  limb  of  th 
and  the  dried- up  petals.  The  seeds 
closod,  and  the  integmnents  become  ge] 
externally,  internally  crustaceous,  con 
albumen,  hard  and  n<^arly  horny,  and  very  abundant,  at  tl 
(il'  which  is  found  a  very  small,  straight  embryo. 

ilany  species  of  E 
cultivated  in  gard 
ornamental  plants,  i 
R.  aureum^  R,  sanj\ 
the  deep  rod  clus 
flowers  thrown  out 
hitter  being  extremel 
tiful.  Others  are  cul 
for  their  fruit,  such 
gooseberrj',  which  w< 
described,  the  curran 
and  white,  both  varic 
ruhrnmy  and  the 
currant  (R,  nigrum)^  I 
which  throw  out  clus 
grateful  berries,  whii 
utilised  by  careful  ] 
wives,  when  ripe,  beii 
fruit  of  which  jollies  and  other  preserves  are  made.  The 


Fi|;f.  443.— Branch  ami  fltiwer  of  tin?  While  CurranL 
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R.  grassularia,  is  spiny,  especially  in  its  natural  state  ;  its  flowers 
solitary  or  gemmate  ;  but  varying  much  in  garden  varieties,  both 
as  to  the  size  and  colour  of  its  fruit.  The  second  is  without  spines  ; 
its  fruit  is  borne  in  clusters  (Fig.  442),  red  or  white.  In  the 
third  the  fruit  is  in  bunches  of  loose  black  berries,  containing,  as 
does  its  leaf,  an  aromatic  resinous  principle. 

CiNCHONALS. 

Epigynous  Endogens,  having  the  flowers  dichlamydeous,  in 
which  they  differ  from  Asarals  ;  the  corolla  monopetalous,  in  which 
it  differs  from  Cactals,  Grossals,  and  TJmbilifers ;  and  a  minute 
embryo,  in  which  it  differs  from  Campanals  and  Myrtals. 


CCXCI.  Vacciniacea. 


Small  trrea  and  shniba,  with  numeroas  anfrolar  bracches;  leaves 
simple,  entire,  dentate,  with  abort  foot  atalki ;  flowere  Iieminphrodite, 
regular ;  calyx  adherent  to  the  ovary ;  corolla  epigynood.  four.  five,  or 
ftix  lobed,  alternate  with  the  same  number  of  lot>eii  uf  the  calyx ; 
Htaiuens  double  the  number  of  lobea  of  the  corolla ;  ovary  inferior ; 
fruit  a  berry  or  drupe. 

Evergreen  shrube  or  trees,  with  opposite  non-«tipulate  leaves :  ter- 
minal yellow  flowers ;  calyx  superior,  flve-parted :  corolla  five,  eight- 
parted,  apetalous:  stamens  two,  inserted  in  the  throat  alfemate  with  )-       CCXCII.  Colomeliace*. 
the  segments  of  the  corolla ;  anthers  sinuous,  bursting  longit^idinally ; 
ovary  inferior ;  fruit  capsular,  two-celled,  and  many-«eeded. 

Trees  or  shrubs,  with  simple,  opposite  leaves,  with  leaflets  quite  ' 
entire  ;  flowers  generally  hermiH>hrodite,  rarely  unif^exual  by  abor- 
tion, usually  in  panicles  or  corymbs;  calyx  tubular,  adherent ;  corolla 
monopetalous.  inserted  in  the  tube  of  the  calyx ;  stamenti  four  to  six, 
alternating  with  the  lobes  of  the  coix^ ;  ovary  inferior,  two  or  more 
celled ;  fruit  a  drupe  or  berry. 


CCXCin.  Rubiaces. 


CCXCIV.  CAprifoliaces). 


Shrubs  or  herbaceous,  sometimes  climbing  plants,  with  opposite, 
sometimes  connate  leaves,  simple,  rarely  pinnate,  witliout  stipules ; 
fl  iwers  in  corymbs,  heads,  or  whorled ;  calyx  five,  rarely  four-lobed, 
lulherent  to  the  ovary :  conrilm  monopetalous  ;  stamemi  five,  rarely 
four,  inserred  in  the  summit  of  the  tube  of  the  calyx ;  ovary  inferior, 
three  to  five-celled  ;  fruit  a  berry. 

Herbareous  plants,  with  whorled  leavM,  without  stipules  ;  angular  \ 

»tem ;  flowers  minute ;  calyx  superior,  four  to  six-lob^d ;  corolla  f        nrrXOV  Oaliacen 

monopetalous:  stamens  epipetalous ;  anthers  straight, bursting  longi-  ("        ^^-a-^  »• 

tudinbily ;  fruit  didymous.  ) 

The  Vaociniacejr  or  Cranberries  are  found  on  mountainous  and 
marshy  places  in  temperate  regions  of  the  old  and  new  world, 
chiefly  in  the  northern  hemisphere ;  a  few,  with  parasitical  hat  its, 
are  natives  of  Brazil.  The  common  Bilberry,  or  Blueberry  of  the 
Moors  (Vaecinium  myrtillus),  is  a  well-known  example.  The 
Wliortleberry  (F.  uUffinosum),  and  the  common  Cranberry  {Oxy- 
coccus  palu8tris)j  are  equally  well  known  in  many  parts  of  the 
British  Isles. 

The  CoLUMELiACE^  occupy  an  anomalous  position  among  the 
surrounding  orders.  Professor  Don  thought  their  proper  position 
near  Jasmines,  with  which  he  found  they  corresponded  in  the  struc- 
ture and  aestivation  of  the  corolla,  in  the  bilocular  ovary  and  erect 
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ovules.  Endliclier,  acting  upon  this  supposition,  has  placed  ttem 
among  tho  Symplocaceac.  The  only  knox^^n  species  are  from 
Mexit'o  and  Peru,  and  their  uaos  still  unknown. 

The  IlumACE.E,  or  Cinchokace^^,  as  Dr.  Lindlej  namas  the 
order,  are  almost  exclusively  natives  of  the  hottest  part^  of  the 
world.    Endlicher  has  divided  this  important  Order  into — 

Srii-Onni^B  L  GiifoaovK^,  ti«rmg  nuiueroiu  onUei  in  ik^  t^dla  ;  colli  df  tlia  trmi  tmaoy^eciled. 
Tbi*  Irtf  hides— 

I,  The  trOM  Gmiamdem.  Tre*«  or  ilimbs,  with  oppoiiit  interpetioUr  stipiilaiu 

III.  Tlitf  ffrdatitlftr.  Willi  n  eoptutu  lwt>-cel]ed  fruit,  opeiiiiigat  the  «oUj.  ^ 

IV.  iMertit^.   feiluuLm  or  ixtmx  fruit  dranRietios ;  two  to  wx  nunf-i^edfid  boaoy  nutt  " 

V.  Mnmtlicfm.   Fruit  ft  m*ny-ccUcd  twJry  luid  tins  DeUs  iDBiij-HM^daL 

VI.  CufdirrrA*  5hnibi,  with  oipfiONte  broul  mtArpeiio^  iupnl» ;  fruilft  oiaiiT^^elled  bmjl 

VIT.  Cerdiejem*   r^lirubft  wilb  opptwtte  IwH ;  fruit  *  tDiny-ceU^d  IwtTf  l  oeB*  fifiO-McM, 
BtriMlBAEB  2L  Oo7FK£,  kAvlng  ovuIm  •0IUV7,  iirtlr  two  In  Oe  oella ;  celli  erf  tli«  trait  6a«  otvm 

Vnr.  Gngtiardm.   Shraba  or  trees  ;  fmit  ft  drupe  j  leed*  c;f1ifidrlnl. 

IX.  Paderiw^    CliEDbing  shrubs,  with  o^tpaite  leftves  amI  kiterpAtiohif  ttlfMilH ;  fmit  tlM^o^^kd, 

PKifehfitriea,   Tr^ji  And  fhnilia,  wifh  npfiotlle  levroft;  fruU  ■  twc}-^<'tl«4  benj*  oontelntn^fwe 
one-sided  boi<)-  butA  ur  pyreiw.  Ant  on  th«  iiii^i^t  nurkj  ooiiride  wiili  a  fiiirow,  r»i«lj  oaft  itui  ftborOM- 
XJT.  i^imrmficoier.   Fruil  dr}'  or  ilighlly  fiefthy*  imftUx  fionikting  of  two  ODMeedfld  arpeii. 

Xft.  ^ii<A«<^r«m^.    Iti^rbH^or  under-almiK  witli  6owmt  wanddmm  diAckNH;  am^oMft  mole; 

it jlt»  t  wo ;  f ruji  ft  one^Mreded  csfpeL. 

Xin.  ^ifdhta.  i^nav^Hmfs  siih-phrub*,  but  uitiflll}^  herbfl  ^  leftveft  opttMite,  willi  two  iir  ttm#  f^f- 
like  »(ipuki»  on  ihe  axil  m  e^irU  Oovfr&  hponAfilinx^ite,  rmlj  ddimxubI;  ccmDia  f iuu>e]|<4te|psi ; 
lOtes  vfdvnte  ;  alyhu  twe.  distinct,  but  onori;!  or  Im  imlted, 

XIV.  (fpireutftii^,  Hertia  or  ibrttbv.  hftritfg  op^  cssltts  leftTH  \  twin  •ttpult*  efteti  :  fruJi  iba- 
celied  and  ono-seedcHi,  juined  together  laler«l|y  iulo  a  liead,  «n  opening  bj  two  T»lts  »t  the  ftpex. 

The  greater  part  of  this  important  family  are  found  between  the 
tropics,  or  in  regions  upon  their  borders,  where  they  form  a  larger 
proportion  of  the  vegetation  as  compared  with  any  other  order. 
The  StcUatse  are  confined  to  the  hilly  regions  of  Chili,  Peru,  and 
Australia,  and  the  northern  regions  of  both  hemispheres — ^nmny  of 
the  madders  or  Stellat^e  being  British.  Before  noting  the  more 
remarkable  species,~the  produce  of  the  tropics, — which  are  so 
essentially  useful  to  man,  we  shall  give,  as  a  type  of  the  order,  a 
sketch  of  the  floral  structure  of  a  species  which  is  common  in  our 
own  fields. 

The  Field  Madder  {Sherardia  armnsts)  is  a  ^all  annual  with 
flowers  of  a  rose-shaded  lilac,  nearly  sessile^  and  disposed  in 
a  dense  head.  The  flowers  are  hermaphrodite  and  regular  ;  the 
cal}"^  presents  six  teeth,  or  lobes  ;  the  corolla  is  monopetalou^ 
hollowed  into  a  funnel  shape,  and  four-lobed.    There  are  four 
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stamens  alternating  with  these  lobes,  inserted  upon  the  tube  of 
the  corolla;  anthers  bilocular,  opening  from  within  by  two 
longitudinal  slits.    The  pistil  consists  of  an  inferior  ovary,  sur- 


mounted  by  a  style  divided  into  two  stigmatic  branches.  Each  of 
the  cells  contains  an  ascending  anatropal  ovaL  The  fruit  forms 
two  acAeneis,  each  covered  by  three  lobes  of  the  calyx.    Under  the 
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family — the  Opuntia^  for  instance — we  find  the  stem  more  or  less 
flattened,  with  oval  or  oblong  articulations,  bearing  bunches  of 
needle-like  hairs,  and  without  any  median  nervure.  The  flowere 
in  Opuntia  are  quite  magnificent.  Nothing  is  more  curious  thau 
these  large  corollas  clothed  in  the  most  vivid  colours,  which  are 
BO  planted  as  to  seem  to  be  nailed  upon  the  strong,  prickly,  and 
succulent  rugged  stem  of  the  plants.  The  flowers  seem  to  spring 
from  the  branches  of  hair,  or  from  the  edges  of  the  articulations ; 
they  are  white,  red,  or  yellow,  according  to  the  species.  Their 
stamens  are  endowed  with  great  irritability.  The  fruit,  of  various 
size  and  colour,  is  eatable,  and  not  unlike  a  large  gooseberry  in 
form  and  taste. 

The  Prickly  Pear,  or  Indian  Fig  [Optintiff.  vulgaris)^  is  a  plant 
originally  from  the  West  Indies  or  America.  The  Opuntia  bears  a 
large  comestible  fruit.  It  has  long  been  naturalised  in  the  south  of 
Europe,  in  Spain,  Italy,  Sicily,  Greece,  &c.,  where  it  is  cultivated 
to  make  hedges  and  enclosures,  its  fruit  being,  to  a  considerable 
extent,  the  food  of  the  inhabitants  of  these  countries.  O.  cocAinil- 
Ufera  is  tlie  plant  on  which  the  cochineal  insect  feeds  and  breeds. 
This  is  the  little  insect  which  produces  the  rich  coloured  pigment, 
employe<l  in  the  manufacture  of  carmine. 

The  ArenSj  or  Torch  Thistle,  has  continuous  angular  stems,  the 
angles  charged  with  bunches  of  hairy  prickles.  The  flowers 
are  large  and  beautiful.  Those  of  the  Torch  Thistle  of  Peru  are 
solitary,  about  six  inches  in  length,  white  within,  greenish  for  the 
length  of  the  tube,  and  rose  colour  upon  the  exterior  limb. 

It  is  to  tlic  genus  Cereus  that  the  gigantic  species  indigenous  to 
Mexico  and  California  belong.  The  stem  of  this  vegetable  wonder, 
flanked  by  its  branches,  reseml)les  an  immense  candelabrum,  fifteen 
yards  higli.  In  the  engraving  (Phite  XXI.)  we  give  a  representation 
of  the  gigantic  Cereu.s  of  Mexico,  taken  from  an  American  work, 
entitled  "llopoii;  of  Explorations  on  the  Mississippi,"  &c.  The 
Echino  cactus^  originally  from  America,  is  frequently  cultivated  in 
this  country.  Its  stems,  clustered  together  in  the  sha{)e  of  an  egg 
or  sphere,  present  longitudinal  sides  separated  by  straight  furrows. 
These  sides  are  furnished  on  their  whole  length  with  white, 
cotonous  excrescences,  providinl  with  short  and  spreading  spines. 
It  is  from  the  centre  of  these  thorny  tubercules  that  the  flowers 


CINCHONALS. 


601 


the  sea.  The  CinchonesB  have  regular  hemaphrodite  flowera; 
monosepalous  caljrx  with  five  teeth ;  the  corolla  is  monopetalous^ 
cup-shaped,  and  five-lobed;  stamens  five,  alternate  with  these 
lobes,  inserted  upon  the  tube  of  the  corolla ;  anthers  two-celled, 
opening  from  within.  The  pistil  con- 
sists of  an  inferior  ovarium  surmounted 
by  a  style,  divided  into  two  stigmatic 
branches.  The  ovarium  has  two  cells,  in 
each  of  which  is  a  large  placenta  filled 
with  anatropal  ovules ;  the  first  is  a  capsule 
which  opens  from  above  in  two  valves  ;  the 
seeds  are  winged.  Wonderful  medicinal 
properties  reside  in  this  family.  The  bark 
of  most  of  the  ligneous  species  contains 
an  astringent  and  bitter  principle,  hich,  444.-Fiower  of  ciiicii<»». 
though  existing  in  other  genera,  is  more  abundant  in  the  Cin- 
chona, and  especially  in  C.  calhayra^  the  bark  of  which  appears 
to  be  the  richest  in  quinine  of  all  the  known  species. 

The  mode  of  procuring  this  invaluable  febrifuge  is  interesting, 
and  has  been  recorded  in  the  following  notes.  "  About  the  end  of 
June,  1847,"  says  Mr.  Weddell,  "  I  set  out  to  walk  to  the  province 
of  Casabaya.  This  province  is  divided  by  the  Cordilleras  into  two 
distinct  regions  ;  the  one  forming  table-lands,  the  other  compre- 
hending a  long  series  of  parallel  valleys  These  valleys 

furnish  the  greater  part  of  the  Peruvian  bark.  It  would  be 
difficidt  to  give  an  idea  of  all  the  treasures  of  vegetation  buried 
in  these  vast  solitudes.  The  thirst  for  gold  formerly  peopled 
them,  but  the  wilderness  has  resumed  its  empire,  and  the  axe  of 
the  cascarillero  alone  breaks  its  silence  now. 

**  The  name  of  cascarillero  is  given  to  those  men  who  cut  the 
Peruvian  bark  in  the  woods ;  they  are  brought  up  to  this  occupa- 
tion from  their  childhood,  and  instinctively,  as  one  might  say,  they 
find  their  way  to  the  centre  of  the  forest,  through  almost  inextric- 
able labyrinths,  as  if  the  horizon  were  open  before  them. 

"  These  cascarilleros  do  not  gather  the  Peruvian  bark  for  their 
own  profit;  generally  they  are  enrolled  in  the  service  of  some 
tradesman  or  small  company,  who  send  a  sort  of  overseer  to 
superintend  their  labour.    Haviag  fixed  upon  a  portion  of  the 
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forest  favourable  to  their  purpose,  the  party  proceed  to  m 
roads  to  the  point  which  is  to  be  tbe  centre  of  their  operations. 
From  this  time,  every  part  of  the  forest — a  view  of  which  is  com- 
manded by  the  new  pathway — becomes  provisionally  the  property 
of  the  party,  and  no  other  caacarilleroa  dare  work  it. 

**  The  overBeer,  having  established  his  camp,  proceeds  t^  build 
a  hangar,  or  wooden  hut,  in  which  he  can  shelter  himself  and  stow 
his  provisions  ;  and  if  their  stay  is  likely  to  be  prolonged,  he  does 
not  hesitate  to  sow  maize  and  vegetables  for  the  use  of  the  party ; 
the  casearillerosr  in  the  meantime,  wandering  over  the  foreat  one 
by  one,  or  in  small  bands,  each  enveloped  in  his  poncho,  with  pro- 
visions for  several  days,  and  the  blankets  which  constitute  their 
beds.  They  range  the  forest,  axe  or  knile  in  hand,  to  clear  away 
the  innumerable  obetacles  which  arrest  their  progress  at  eveiy 
step;  for  the  cascarillero  is  exposed  to  dangers  which  oit^ 
endanger  his  life*  The  forests  are  rai'ely  composed  entirely  of 
Cinchonia  ;  but  these  shrubs  form  groups  more  or  leas  tiumeroQ% 
scattered  here  and  there  in  the  depths  of  the  forest ;  eotnetimee — 
and  this  is  commonly  the  case — ^they  are  completely  isolated.  If 
the  position  be  favourable,  a  glunce  at  the  branches :  a  slight  dis- 
play of  colour,  peculiar  to  the  leaves — a  particular  colouring  of  tliM^ 
same  organs — the  aspect  produced  by  a  large  mass  of  infloresace^H 
reveals  the  branch  of  the  manchas,  as  the  Peruvians  term  the 
at  a  great  distance,  Li  other  circumstances,  he  must  content  hmi 
self  with  an  inspection  of  the  trunk,  in  which  the  outer  layer  of 
bark — the  fallen  leaves,  even — are  sufficient  to  make  knoi^Ti  the 
neighbourhood  of  the  object  of  their  search.  Ha\Tng  markfxl  the 
group^  they  begin  operations  by  felling  the  tree  with  the  axe,  a 
little  above  the  root,  taking  care,  in  order  to  lose  none  of  tlie  bark, 
to  bare  it  at  the  place  where  the  axe  is  to  be  laid ;  and  as  the 
thickest  part  is  surrounded  by  the  largest  quantity  of  bark,  and  u 
consequently  the  most  profitable,  it  is  usual  to  dig  out  the  earth 
at  the  foot  of  the  trunk,  so  that  the  barking  should  be  complete. 

The  Cinchona  is  sometimes  completely  surrounded,  as  in  a  pit, 
with  linn€9^  which  shoot  from  tree  to  tree. 

"  I  remember  having  cut  down  a  large  tree,  hoping  to  get  the 
flowers,  but  after  having  knocked  down  three  neighbouring  treee, 
it  still  remained  standing,  supported  in  that  position  by  the  lianeB^ 
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which  were  wound  round  its  branches,  supporting  it  as  if  wrapped 
in  a  shroud.  When,  at  last,  the  tree  falls,  the  outer  bark  is 
gathered  by  means  of  a  wooden  mallet,  or  the  back  of  an  axe. 
The  part  thus  stripped  is  then  brushed,  and  divided  through- 
out by  uniform  incisions.  The  bark  is  separated  from  the 
trunk  by  means  of  a  knife,  with  the  point  of  which  the  surface  of 
the  wood  is  raised.  The  bark  of  the  branches  is  separated  much 
as  that  of  the  trunk.  The  details  of  dressing  the  bark  vary  a  little 
in  the  two  cases ;  in  fact,  the  thinner  plates  of  the  bark  of  the 
branches,  which  make  the  rolled  quinine,  called  caniifo,  are  merely 
exposed  to  the  sun,  when  they  take  of  themselves  the  desired  form, 
which  is  that  of  a  hollow  cylinder ;  but  those  which  are  the  pro- 
duce of  the  tnmk,  and  constitute  the  ordinary  bark,  which  is 
called  tabla,  are  subjected  during  the  drying  process  to  great 
pressure,  without  which  they  would  take  the  shape  of  the  others. 
After  their  first  exposure  to  the  sun,  the  squares  are  disposed  one 
on  the  top  of  the  other,  just  like  the  planks  of  deal  in  a  timber- 
yard,  and  are  kept  level  by  means  of  heavy  weights  laid  on 
the  pile.  The  next  day  the  squares  of  bark  are  put  back  again 
in  the  sun  for  a  short  while,  then  back  again  into  the  press,  and 
so  on.    In  this  state  they  are  left  at  last. 

"But  the  work  of  the  cascarillero  is  not  nearly  finished,  even  when 
the  preparation  of  the  bark  is  over ;  his  spoil  has  to  be  conveyed 
to  the  camp.  With  a  heavy  load  upon  his  shoidder,  he  has  to 
retrace  the  intricate  paths  that  he  traversed  with  diflBculty  with- 
out his  burden.  I  have  seen  more  than  one  district  where  the 
bark  had  to  be  carried  through  the  wood  during  fifteen  or  twenty 
(lays — it  is  difficult  to  conceive  how  such  labour  can  be  properly 
remunerated. 

"  The  care  of  packing  the  bark,  which  devolves  upon  the  over- 
seer, is  no  unimportant  part  of  the  labour.  Ho  arranges  the 
different  loads,  as  the  cutters  bring  them  into  the  camp,  in  parcels, 
which  are  sewn  up  in  woollen  canvas  packing." 

In  this  condition  the  bales  are  transported  on  the  backs  of  men, 
asses,  or  mides,  to  the  town  depdts,  where  they  are  packed  in 
copper,  in  which  state  they  acquire  a  great  solidity.  When 
dry  they  are  called  surous,  and  in  this  condition  they  reach 
Europe.  Plate  XVI.,  copied  from  Mr.  Weddell's  yrork,  represents 
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tho  bfti'v*?stJng  of  the  bark  of  the  Cmchona  m  the  manner  Se- 
Bcribod  in  u  Peruviiin  forest. 

Wo  cm:  not  conclude  our  remarke  on  the  Rubiacea?  witbont 
mm f  inning  a  few  of  the  more  oraaraeBtal  species  wKieh  embeUUh 
our  !iotb(>U8e8*  Saeh  arc  the  Ixora  cocciJiea;  beautiful  shrubs  o( 
tho  inhiud  of  Ceylon,  with  periiiiiient  leaves,  slightly  suoculeulT 
and  a  bright  red  flower,  disposed  in  tufts,  which  long  preaerwti 
their  brilliauL'y.  The  Ziwa  miorata  m  another  species,  a  natirt 
ir(  Madagascar,  whoso  large  red  and  white  coroUa  exhales  • 
delicious  odour.  The  Hmdeletia  apeciam,  from  the  HaTaena,  has 
tubtilar  flowere,  of  a  brilliant  scarlet  outside,  ^4th  yellowish  omngD 
inside  the  lliroat.  The  Rogiera^  from  Guatemala  ;  the  Bmvartikh 
from  Mesieo ;  the  Luculia  gratimima,  from  Nepal,  whose  rose- 
coloured  corollas  exhale  a  delifious  perfume;  and  the  Gart/etm 
Jlarida^  coninioiily  called  the  Cape  Jasmine^  are  all  beautlftd 
members  of  the  kterestiBg  order  Bubiaeeao. 

The  CAPRiFOLiACE^  are  natives  of  the  northern  parts  of  Europe, 
Asia,  and  America,  but  rare  in  Northern  Africa,  and  sttU  less 
known  in  tho  southern  hemisphere.  Many  of  tho  family  are 
climbing  plants,  of  which  section  the  Honey sucJtle  is  an  esample^ 
The  British  species  arc  sometimes  divided  into— 

1*  Sambuartea'i  with  rotate  corolla  and  fivc-celled  fruit,  including 
the  Gueltler  Rose  (  Vikimum)  and  the  Elder  {Sambucus)  ;  and 

2*  Capryoliew,  CoroUa  tubular  and  carapanuhite,  with  a  two- 
lippf-Ml  or  five- cleft  limb,  including  the  Honeysuckle  {L,uHk*era)  and. 
IJnnmi,  Among  tho  fine  exotics  belonging  to  the  order  ai^  the 
Lonicem«  and  Viburnums  of  China  and  Japan,  and  Leyce^derm 
/ormma,  namtxl  by  Wallich  in  houour  of  Judge  Leycester,  m 
elegant  and  beautiful  flowering  shrub,  the  deep  green  hue  of  it» 
stem  and  leaves  contrasting  finely  with  the  purple  of  its  largt 
bracts  and  berries. 

The  SambucesD,  or  Elders,  arc  familiar  inhabitants  of  our  h^dge* 
rowa,  and  about  cottugcs  and  farmhouses,  generally  near  ponds  or 
ditches  with  stagnant  waters    The  dwarf  species  (S.  eiuius)  is  ^ 
fiBtid,  and  somewhat  nauseoujs.    The  common  Elder  {S.  nigra),  ^| 
a  small   hmhy  tree,  is  an  elegant  shrub,  mth  delicate  crc*am-  ^ 
colouml  flowers  in  cymes,  which  are  in  full  blossom  in  June,  and 
its  dark  purple  clusters  of  berries  are  equally  beautiful  in  Sep. 
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tember  and  October.  Large  orchards  of  Elders  are  cultivated  in 
Kent  for  the  purpose  of  making  wine  from  their  fruit.  The 
flowers  are  also  distilled  with  water  and  alcohol,  and  yield  a  per- 
fumed liquid  known  as  elder-JUnoer  rcaJLer^  much  approved  for  the 
toilet,  and  in  confectionary. 

The  Guelder  Rose  and  the  Laburnum  have  a  fine  effect  in  a 
well-arranged  shrubbery,  the  balls  of  white  blossom  of  the  first 
contrasting  beautifully  with  the  rich  yellow  cliisters  of  the  latter. 
^  The  Honeysuckle  {Lonicera  periclymenum)  is  also  the  Woodbine 
of  the  poets,  the  "  twisted  Eglantine"  of  Milton  and  of  Shakespeare, 
who  combines  them  in  one  stanza — 

•  "  So  doth  the  woodbine,  the  sweet  honeysuckle. 
Gently  entwist  the  maple." 

In  many  green  lanes  in  Britain  this  sweet-scented  climber  may 
be  observed  encircling  the  stem  of  some  youn;^  tree,  which  bears 
indelible  marks  of  its  friendly  embrace  as  it  winds  round  the  stem 
from  left  to  right.  The  bright  red,  or  rather  crimson,  berries 
of  the  Honeysuckle  succeed  the  fragrant  verticilea  of  flowers, 
equalling  them  in  beauty. 

Linn<m  is  a  lowly  plant,  the  name  of  which  was  changed  from 
Nummulariay  at  the  request  of  the  great  Botanist,  to  commemorate 
his  own  name.  "  Its  lonely,  depressed  growth,"  he  said,  "  was  a 
fitting  emblem  of  his  own  early  fate."  It  is  found  in  Fir  woods  in 
the  North  of  England  and  Scotland,  and  also  in  the  northern 
regions  of  Europe,  distinguished  by  its  slender,  trailing  stem,  and 
drooping  flowers  of  pale  purplish  rose  colour,  and  something 
between  a  bell  and  funnel  shaped  corolla. 
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The  polypetalous  corolla,  dichlamydeous  flowers,  inferior  fruit, 
and  large  solitary  seed,  and  small  embryo  lying  in  a  large  quan- 
tity of  albumen,  ara  the  distinctive  characters  of  the  Umbelliferous 
exogens. 

Herl»aceoi]8,  rarely  fihrubby  pUnts,  with  solid  and  cylindrical 
ometimeii  fbtular and  furrowed  stem; 


Bometimeii  fl^itular  and  furrowed  stem ;  alternate  leaves,  rarely  oppo* 
Bite  or  entire,  nonietimea  simple,  oheathinic  at  the  ba»e  ;  flowers  in 
umbeb,  generally  surrounded  bv  an  involucre ;  caljrx,  flve-touthed,  ad- 
hering to  the  oriuy :  corolla  with  five  petals ;  stamens  Ave,  inserted 
alternately  with  the  petals  in  the  top  of  the  calyx ;  fruit,  two  car- 
pels, separating  into  two  parts  near  the  bas«. 
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1uv»  dltem^te^  nitljDiil  atipulRi,  Irat  with  fiwii-siAlkji  wtiiftiL^ci^  «t  the 
biii«iiii^  iheiktJiiii^ ;  fl&VKim  hftrmiphtwllle  x  c^lyic  wlherent ;  Lonilla 
with  t^TB  or  trn  ut^alt^  vhIvs^b  in  KstivEili^n  ;  fttun^iu  equnj  in  niuii- 

berry.  » 

^  TVwfri  oa-  iljniNi,  watmly  b?rb»ce<iiiii;  1eAv«fl  oppotlte,  nrely  flmiilft 
oraltemAle;  How^n  timamyhrodlip,  ocriuionaJly  iininrJCiml  by  iibor- 
tiwi ;  capit*****  umt»e)lBte.  or  in  curj-rabs  i  cmXyx  aAh*nnt  *  vx\r%iilm 
witii  torn  p«tak  ■  ■buDftiii  «|ti«l  isi  numlier  and  laieruate  witb  ibem, 
iiwrted  Id  the  otlfles  of  Uie  calyx ;  fmlr  ■  ditipe. 

Shruba  nr  rniail  CrMa^  with  allenrikte-  toatlicd  Leav«  nod  Ktipnlp«, 
toth  dei  idunuf;  ftawerp  ffnuiU,  hf  nunphmditc,  UTiswfxnnl  by  »tHirinti; 
Cfcl^Tt  lullivreiit  tn  tli*  owy:  I'offillB  four-iie) ailed,  jni^eried  iu  and 
altemuEtn^F  wirh  thf?  IfJies  of  the  t'oJyic :  n^^tmen*  eighT,  four  of  whLt. 
«iltt>nitiEini^  wiib  tlie  ii^t&biT  Are  feiUle  ;  fam  gpfwilcr  ta  thvm  without 

Bruichini;  h«i±h-lOte  ahnibi^  idth  mnall.  lUt^mftte  eiittrv  leiv^a, 
without  ilijiiitlM  ;  (1i>vter»  pimull,  hpntmphnKUie,  c-apittute,  pnnide^.  of 
Iwminni ;  imlyit  ntlhprent  t!*  tht*  ovury,  nenrly  free;  i^orciUa  witli  flv« 
Imbrtcaie  p«tHJ«  ;  itjitneu«  Ave,  ^tertinte  with  tbe  petidj,  iiiKitcd  in 
dui  timwt  of  rhe  cyriu-y. 

This  important  group  of  exogens,  wticli  18  familiarly  represented 
hj  the  Hemlocks,  Wild  Celery,  Parsleys,  and  Fennels,  rises  into 
importiince  when  we  come  to  consider  the  eingnlar  forms  whicb 
the  order  assumes  in  the  Astrantia,  Enjngium,  and  l^ucokMt 
where,  inBtead  of  the  hollow^  fistular,  and  reeded  stem  of  the 
HemlDck,  they  become  solid,  branching  buslies,  with  paiiieled 
flowers  J  and  the  inconspicuous  involucre  of  j^nanlhe  becomes  great 
white  three -lobed  platea  surrounding  the  flower  in  Leucol^na 
rotund/folia. 

The  arrangement  of  the  UmhelliferaD  has  received  great  atten- 
tion from  botanists,  and  De  CandoUe  has  published  a  Memoir 
which  is  generally  received  as  a  satisfactory  solution  j  the  develop- 
ment of  the  ribs  of  the  fruit,  the  presence  or  absence  of  reser^'Xiirs 
of  oil,  called  VUim,  and  the  form  of  the  albumen  being  the  leading 
features  of  his  arrangement,  It  must  he  obvious,  however,  .to 
every  botanist/^  says  Dr.  Lindley,  "  that  the  genera  and  tribes 
are  alike  unsatisfactory,  and  that  the  arrangement  of  IJinbellifers 
upon  sound  principles  still  remains  to  be  achieved,** 

The  following  is  a  brief  view  of  the  arrangement  proposed  by 
De  Candolle : — 

StTB-OnDl^B  I,  OllTHJ.J«PRnM.€. 

AHiaiiatn  flaf^lbih  in  the  interior '.  utnlieLa  siAiple ;        willifiiil  vftt& 

Thib'^  Th  HvnBcifOrTVLl**  Fniit  crtnimtltd  ■  eij^ls  couvm,  vMh  five  priniivy  tfbn:  wttli 
entire  ;  includiFi^  the  Erym/i^fi,  i>U[^«ncu,  Hoii'^^tatM,       Atarviitt^  ot  wvmer  wuk  Ik* 

Whttfl  Bo*  or  Peuny wort  ( iJ^dr^cnt^ir  t^ui ff*iru(}  <rf  nutir  ovrn  miinilifA. 

Tbivk  it,  Cvpdi  contrartfd  tt  the  bup,  rtnl  At  Ihe  b*<'k.  wtrh^Hit  vlllnr ;  L„^  

Bfiiajogrhrttui,  ^ha*t>  trdtt  at  dfw«  ^itturiAib-d  $h<jfAs  nrr  dr^vL  rili^d  by  l>r,  tfrrtik  «t  reiwiiiUtlft|r  1 
ntvlii.  whkli  the  moat  «x[i«ripisv^  eye  ruijfjht  dtnitit,  k>  intich  arc  tJ'ey  «t  viirlhh(«#  wuh  ih^  or«linM 
MTBfitim  of  umbeU.  The  Midliies  aJ^cHy  belong  to  die  aoumcim  h«[Qi>ttbet«,  hAtiug  iiu  Britiab 
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Tpibb  m.  Sawicvimm.  Omto  glotniloat  frait ;  carpels  with  five  priniuy  ribs,  without  rittM ; 
•econdarjribe  covered  with  icales;  petal*  erect  and  notched  in  the  margina;  including  Bcnfiefdia, 
where  panicles  and  racemes  of  floweni  are  substituted  for  umbels.  The  Wood-eanicle  ( Sanieuia  Kuro^ 
|»ea), the  Eriugos  (Eryiu/ium),  the  Starworts  {Attrontia),  are  the  British  lepresentaiives  of  this  tribe. 

Tribr  IV.  Ammiks^.  Fruit  didymons :  carpels  with  Are  thread-like  ribs,  which  became  winged 
•eeds.  c}iindrical  or  convex  on  one  side,  IhU  on  the  other;  including  the  Carrots,  Parsnips,  and  Skirreta 
(SUhm),  the  Earth  nut  {Bumum),  the  Anise,  or  Burnet  Saxifrages  (hmpvuUa), 

Tbibk  V.  HBSELiifKiC.  Fruit  nearly  crlindrical:  carpels  dorsally^  compressed,  with  five  thread- 
like or  wioged  ribs;  including  Anes^  or  Horza  eoventig,  and  tgenieuhcm  capensit^  both  acceptable 
esculents  at  the  of  Gkwd  Hope,  and  Meum^  whose  sweet  aromatic  roots  form  an  ingredient  in 
Venetian  treacle;  Samphire  {Crttkmum  Maritimum),  the  Dropworts  {(Em^he)^  and  Uehtengtnnia 
pyrethrijolia,  from  the  roots  of  which  the  Hottentots  prepare  an  intoxicating  beverage. 

Tbibb  VI.  ANGELiCByE.  Fruit  coinpressed  dorsally ;  carpels  five-ribbed ;  three  dorsal  ribs,  thread- 
like or  winged,  two  others  lateral  and  expanded  intb  broader  wings.  This  group  includes  Angelica  root 
( Archan<.eUca  offieinnlis),  fragrant  and  sweet  when  first  tasted,  but  pungent  and  bitter,  leaving  a  glow- 
ing heat  in  the  mouth,  after  a  time. 

ThiBB  VII.  Pbucbdahbji.  Fhdt,  compressed  dorsally;  carpels  with  five  thread-like  limbs;  fruit 
with  one  wing  on  each  side, flattened;  including  the  Uog*s  Fennels  {PeMcedanum),  the  typical  genus. 

Tribe  VIII.  Tordtlium ,  or  Hartworts,  have  the  compressed  fruit  girded  by  dilated  margin ;  ribs 
scarcely  visible. 

Tbibb  IX.  Silbbidkx.  Carpels  with  five  primary  ribs,  the  side  one  emaiginate,  the  secondary 
one  less  prominent 

Tbibb  X.  CuMnriS.  The  fruit  contracted  Uterally ;  carpels  with  five  thread-like  primary  ribs,  the 
lateral  ones  marginating  with  four  secondary,  all  wingless.  These  three  sections  include  only  a  few 
geuers,  which  are  only  known  in  Britain  as  cultivated  plantk,  and  scarcely  that  Cummin  {Cianinum 
eymiMttm  |,  formerly  used  in  medicine,  is  now  confined  to  veterinary  practice. 

Tbibb  XI.  Thapsid^.  Fruit  compreasd  dorsally ;  carpels  with  five  thread-like  primary  ribs,  some- 
times bri«tly,  lateral  ribs  on  the  coomiissure,  four  secondaries,  thread-like ;  the  outer  are  all  winged. 
Of  the  Ihapnut  there  is  no  British  species ;  Ihaptia  fylphtum^  a  native  of  North  America,  was  also 
known  to  the  ancients  as  yielding  the  juice  called  Silpnium,  in  the  neighbourhood  of  Cyrene.  La»^ 
pttium  ylttbrum  i»  acrid,  aromatic,  and  stimulating. 

Tbibb  XII.  DAUCiDBiC.  Fruit  compressed  dorMfly ;  carpels  with  five  bristly  thread-like  primary 
ribs,  the  lateral  ones  on  the  fiat  face ;  four  secondaries  prominent,  and  prickly  ;  seeds  fiattish,  mdined 
to  cylindrical :  includes  the  Carrot  {IJaueut  carvta),  which  is  common  enough  by  the  way-side  in  its 
wild  state,  where  its  umbels  form  a  hollow  ciq>  like  a  bird^s  nest,  by  which  name  it  is  sometimes  called. 

STTB-ObDBB  n.  CAMPTLOSPBBMiB. 

AlhomMi  faivolute,  sometimes  channelled  on  the  inner  side. 

Tbibb  XUI.  EL^cosiirBiB.  Fruit  cylindrical,  compressed  from  the  back ;  oarpels  furnished  with 
primary  and  secondary  ribs ;  (he  two  doiisals,  secondaries,  nerve-formed ;  the  two  laterals  expanded  into 
wings,  with  the  margins  waved. 

Tbibb  XIV.  Caucai.u>>k.  Friiit  contracted  from  the  side ;  carpels  with  five  thread-Uke  prickl 
primar>'  ribs,  and  four  secondary  rnes,  the  latter  prominent  and  prickly ;  seeds  involute ;  includes  the 
Bur  parsleys  (Cmtco/a),  and  the  Hedge  Parsleys  ( loriiu). 

Tbibb  XV.  Scahdicb^.  Fruit  compressed  laterally,  usually  beaked ;  carpels  with  primary  ribs 
only :  winged  lateral  ribs,  marginating  all  equal,  obliterated  at  the  base,  but  conspicuous  at  the  apex ; 
seedd  cylindrically  convex,  with  a  deep  furrow  in  front,  involute  on  the  margin ;  includes  Anthrutats, 
or  Beaked  Paisleys,  Hares'  Parsley,  and  Chervils  {CkarophyUum)^  Sweet  Cicely  (Myrrhti),  and  Shep- 
herds' Needle  ( HaauiUx), 

Tribb  XVI.  Smtb5BA[.  Fruit  inflated,  comnressed  laterally;  carpels  with  five  primary  ribs  only, 
later  one«  marginate ;  seeds  involute,  or  furrowed  internally,  crescent  shaped  or  complicate ;  includea 
some  <A  the  most  poisonous  plants  in  the  whole  range  of  the  vegetable  world,  the  mnat  virulent,  perhaps, 
being  the  common  Hemlock  ( Omaan  Maeulatumy  Cowbane,  or  Water  Hemlock  {Cicutn  virosa >,  is  not 
leM  deadly.  Some  of  the  genera,  however,  are  narmless ;  Araencha  esetUemta,  an  inhabitant  of  the 
tableland  of  Grenada,  has  larse  esculent  roots  like  the  Parsnip,  but  superior  to  it ;  and  Prnngos  pabu- 
larut,  a  herbaceous  plant  of  the  arid  plains  of  southern  Tartary,  is  a  favourite  with  the  herds  of  sheep 
.  which  graze  on  the  plains. 

Sub-Obdxb  m.  Cjojospvbma, 

Alhumea  iavolutely  carved  from  the  base  to  the  apex. 

'  Tbibb  XVn.  Ooriabdbba.  Fruit  sAobose,  or  of  twn  globose  carpels,  furnished  with  five  primary 
depressed  and  flexuoM  ribs,  all  win^ess.  This  group  inclvHle#  the  Corianders  {Ooriandrum  gattvum),  in 
whuh  the  resinous  and  ammatic  pnnciple,  which  oives  the  plant  a  somewhat  foetid  odour  when  merely 
bruised,  gives  the  fhiit  a  fragrant  and  aromatie  o<u>ur  when  dried. 

The  IJmbellifeiub  thus  include  an  immense  variety  of  vege- 
table forms,  some  of  them  yielding  valuable  contributions  to  the 
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table,  others  deadly  poisons  when  improperly  uaed,  but  all  of  them 
otfering  interesting  ottjeets  for  botanical  study.  We  shall  take  a 
cursory  glance  at  the  more  interesting  apecies,  taking  them  at 
random  as  they  present  themselves.  The  genua  Angelica,  with 
which  we  commence  our  remarks,  is  ao  named  fixim  angelu^  aa 
ungel,  having  reference  to  the  supposed  angelic  properties  of  the 


Fig.  445.— AngeUca. 


several  species.  The  AngelicetB  are  plants  with  pinnately  de- 
compound leaves,  compound  umbels  of  white,  pale,  pink  flowers, 
the  fruit  surrounded  by  a  double  ring.  The  Garden  Angelica 
{Archangelica  officinalis) ,  formerly  largely  cultivated  on  account  of 
aromatic  pungent  leaf  stalks  (Fig.  445),  is  a  pretty  herbaceous 
plant,  indigenous  in  the  mountains  of  the  south  and  east  of  France, 
and  probably  in  England ;  it  is  tap-rooted,  the  root  rather  volumi- 
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nous.  Its  bluish  green  stem  attains  the  height  of  three  feet  and 
upwards.  This  stem  is  tumid  or  hollow,  as  are  the  petioles  of  the 
leaves,  which  are  large,  doubly  compound,  and  serrated.  The 
flowers  form  little  umbellicles,  disposed  again  in  umbels ;  they  are 
small,  and  of  a  greenish  colour.  The  calyx  presents  a  limb  formed 
of  five  very  small  teeth.  The  corolla  is  composed  of  five  petals,  free, 
elliptic,  entire,  curved  ;  from  within  it  has  five  stamens,  dorsally 
attached  to  the  filaments,  and  alternating  with  the  projecting 
petals,  opening  from  within  by  two  longitudinal  clefts.  The  pistil  is 
composed  of  an  inferior  ovary,  surmounted  by  two  spreading  styles, 
terminated  by  a  small  ovoid  stigma.  This  ovary  is  two-celled, 
each  cell  enclosing  a  suspended  anatropal  ovule.  When  at 
maturity,  the  fruit,  which  is  winged,  constitutes  two  achense,  one 
for  each  cell,  all  of  which  finally  separate,  and  remain  suspended  at 
the  extremity  of  the  two  filaments,  which  are  prolongations  of  the 
receptacle.  Each  achena  encloses  one  seed,  formed  almost  entirely 
of  homy  albumen,  towards  the  upper  extremity  of  which  a  small 
cylindrical  embryo  is  enclosed. 

The  family  of  the  UmbellifersD  is  one  of  the  most  important  of 
the  vegetable  world,  as  well  for  the  nimiber  of  the  species  which 
compose  it,  as  for  the  medicinal  and  economic  properties  which 
belong  to  the  different  species.  One  of  the  characteristic  traits 
in  the  organisation  of  the  UmbelliferaD  consists  in  the  presence  of 
reservoirs  or  canals  within  the  fruit,  which  contain  aromatic  vola- 
tile oils. 

The  Angelica  {Archangelica  officinalis)^  which  we  have  just  been 
examining,  contains  an  aromatic  and  stimulating  juice  in  abund- 
ance ;  it  is  principally  cultivated  for  the  confectioners,  who  prepare 
a  preserve  from  the  young  stems,  which  are  candied  with  sugar 
and  perfumed,  to  neutralise  the  bitterness  and  acridity  of  the  plant. 
The  Wood  Archangel  {A.  syltiestris),  which  grows  wild  on  banks 
of  rivers,  and  in  wet  and  marshy  places,  contains  analogous  pro- 
perties, but  in  a  less  degree.  The  same  is  the  case  with  the 
Imperial  Angelica  and  the  Master  Wort. 

A  greater  number  of  the  Umbelliferae,  which  are  cidtivated  in 
all  parts  of  Europe,  furnish  fruits  with  a  hot  and  aromatic  flavour, 
which  have  been  employed  from  time  immemorial  as  condiments. 
Such  are  the  Aniseed  {Pimpenella  anisum),  Cummin  {Cumimm 
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Qi/minuni),  Dill  [Anethum  {pniveokms)^  Coriander  (cariandrtm 
mtivum)t  Caraway  {Camm  carin),  Fennel  {Fcemeulum  ml^ar^), 
&c.  Several  of  the  TJmbellifeTO  ocoupy  iniportiint  places  in  our 
kitchen  gardens.  The  root  of  the  Wild  Carrot  (Daficm  cimf(a), 
so  common  in  our  fields,  is  small,  heavy,  flhrous,  and  of  an  acrid 
flavour.  In  its  wild  state  this  root  cannot  he  eaten,  but  under  the 
influDnce  of  cnltnre  it  becomes  fleshy,  voluminous,  flEeculeatp  aad 
sweet,  while  retaining  ita  aromatic  flavour. 

The  Parsnip  [Pastimcea  mtim)  grown  Bpontaneously  in  the 
fields  of  aU  parts  of  Europe,  Like  the  Carrot  it  is  tap-r<M)t^, 
and  culture  has  rendered  it  alimentary,  but  the  flesh  is  doughy, 
and  slightly  bitter* 

Smallage  (Apmm  ffvamole^ia),  when  cultivated,  takes  th©  name 
of  Celery.  Its  roots  in  the  wild  state  are  acrid  and  strongly 
odorons,  but  under  the  influence  of  culture  they  acquire  a  s  wee  tier 
flavouTp  When  its  long  petioles  have  been  softened,  and  had  the 
colour  taken  from  them  by  blanching,  that  is,  by  the  plant 
remaining  in  the  dark,  they  are  considered  one  of  the  luxuries  of 
the  table,  • 

Parsley  (Peiraselinum  mtmim)^  indigenous  to  the  Sonth  of 
Europe,  is  now  cultivated  chiefly  for  the  sake  of  its  leaves ;  the 
same  is  the  case  with  the  Chervil  {Sandise  eerefolium). 

Some  of  the  Umbelliferm  have  poisonous  or  narcotic  propertiee* 
The  first  in  this  list  is  the  Hemlock  (Cofiium  maculatum).  It  is  a 
common  plant  on  the  road-side,  on  rubbish  heaps,  in  burial-grounds, 
and  in  damp  shaded  places  in  the  neighbourhood  of  habitations. 
Its  root  is  white  and  spindle-shaped.  Its  straight  branching  berha- 
ceouB  stem  is  from  a  yard  to  six  feet  high  ;  it  is  smooth^  that  is  to 
say,  withont  hairs,  cylindrical^  glaucous,  slightly  fluted,  and  is 
spotted  with  marks  of  a  deep  purple  colour*  It  has  very  large^ 
alternate,  deeply-cut,  compound  leaves,  with  profoundly  dentate 
lengthened  folioles ;  its  flowers  are  small,  white,  and  disposed  in 
terminal  umbels,  consisting  of  from  ten  to  twelve  rays.  Its  petals 
are  almost  equal,  sessile,  and  somewhat  heart-shaped.  Upon  each  of 
the  two  lateral  portions  of  the  fruit  are  five  projecting  crenulated 
ribs,  which  give  it  the  appearance  of  being  all  covered  with  smiiU 
asperities,  or  rotund  tubercles.  Any  part  of  the  Hemlock,  when 
crushed  between  the  fingerS|  exhales  a  foetid  and  disag^reeiible 
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odour.  It  is  well  known  that  tliis  plant  constitutes  a  yiolent 
poison  to  man,  and  still  more  so  to  animals.  The  proper  antidote 
to  poisoning  by  Hemlock  is  to  provoke  vomiting,  followed  by 
administering  tonic  drinks.  The  poisonous  properties  of  Hemlock 
have  been  known  from  the  most  ancient  times ;  Socrates  and 
Phocion  were  recompensed  for  the  services  they  had  rendered 
to  the  Greeks  by  having  the  choice  of  drinking  the  juice  of 
this  plant,  or  the  dagger. 

The  Water  Hemlock,  or  Cowbane  {Cicuta  virasa),  is  a  still  more 
active  and  violent  poison  than  the  Common  Hemlock.  It  is 
happily  very  rare ;  it  grows  on  the  banks  of  ponds  and  ditches,  and 
in  turfy  marshes. 

Lastly,  we  must  mention  the  ^thtisa  cynapium,  or  Little 
Hemlock,  which  is  ccnnmonly  found  in  cultivated  places.  In 
kitchen  gardens  this  plant  may  easily  be  mistaken  for  Parsley, 
which  it  very  much  resembles  when  young  and  imperfectly 
developed.  It  may  be  distinguished  from  this  potherb  by  the 
following  characteristics : — ^The  leaves  of  the  Parsley  are  divided 
twice ;  its  folioles  broad  and  divided  into  three  sub-cuniform  and 
dentated  lobes;  those 'of  the  Little  Hemlock  are  divided  three 
times,  its  folioles  are  more  numerous,  straighter,  sharp-pointed, 
deeply-cut|  and  dentated.  Besides,  the  odour  of  the  Parsley  is 
agreeable,  refreshing,*  and  aromatic ;  whilst  that  of  the  Little 
Hemlock,  like  the  others,  is  nauseous  and  foetid.  If  the  two 
plants  are  in  flower  they  will  be  distinguished  at  the  first  glance, 
for  the  flowers  of  the  Parsley  are  yellowish^  whilst  those  of  the 
Hemlock  are  white.  The  stem  of  these  plants  also  present 
diflerent  characteristics :  that  of  the  Little  Hemlock  is  almost 
smooth,  the  lower  part  reddish,  and  the  whole  slightly  tinged  with 
red  ;  the  stem  of  our  aromatic  vegetable  on  the  contrary  is  chan- 
nelled, and  green. 

The  ARALiACEiB  are  trees  and  shrubs  of  the  tropics,  and  of  their 
borders  in  both  hemispheres,  especially  in  the  Western,  where  they 
are  plentifuL  Adoxa  fnasckcUellinay  and  the  Ivy  {Hedera  Aelix), 
are  the  only  plants  of  the  order  indigenous  to  the  British  Islands ; 
the  former  is  distinguished  by  its  slightly  musky  odour,  and  its 
greenish-yellow  flowers,  which  grow  in  woods  and  shady  places. 
The  Ivy  is  universally  diflused,  its  habitat  woods,  hedges,  on  old 
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buildings  and  roclcB,  or  trunks  of  trees,  on  whicli  its  i 
evergreen  leaves  and  clinging  and  trailing  branches  form  a  promi- 
nent object*    Some  strange  confusion  has  arisen,  as  we  learn  frata 
the  new  edition  of  Sowerby  s  Botany,  between  the  Ivy  and  the 
Tew,  in  the  writings  of  the  poets,  which  Dr,  Prior  explnitis  thus ; 
"The  ChaneOBpetys  of  Pliny,  as  we  learn  from  Parkiiifton,  was 
called  in  English,  Ground  Pine  and  Ground  Ivie,  afler  the  Latin 
word  Im,     But  the  name  Groimd  Ivy  had  been  aasi^nod  to 
another  plant  which  was  called  in  Latin,  Hedera  iemmtri^^  and 
thua  Ivy  and  Hedera  came  to  be  regarded  as  equivalent  tenns. 
But  there  was  again  another  plant  which  was  also  called  Iled^m 
tmrestris,  viz.,  the  creeping  form  of  the  Ivy  {Hedera  Aelisr)^  mi 
as  Ivy  had  become  equivalent  to  Hedera  in  the  former  case, 
BO  it  did  in  this  too,  and  eventually  was  appropriated  to  the 
full-grown   evergreen  shrub  so  well   known.     The  botanical 
namea  of  the  Yew  are  so  completely  confused  by  the  older 
botanists  with  those  of  the  Ivy,  that,  dissimilar  as  are  the  trees, 
there  can  he  no  doubt  that  the  origin  of  their  names  is  idonticaL'* 

The  root  of  Pam^  (ftmq(4efolmm,  a  species  belonging  to  ilii|fl^ 
order,  furnishes  a  drug  much  used  by  the  Chinese  under  the  nam^^l 
of  Gingseng;  and  P,  fmtimsmj  and  P.  eoek/mtus^  nativm  of  tJie 
Moluccas,  are  used  as  aromatic  medicines  by  native  practitioner*  in 
the  East. 

The  OoRNACEJB  are  found  all  over  the  temperate  parta  of 
Europe  and  America.  Sf>me  of  them,  as  CarnaemJlimUa,  s^icm^ 
and  cireinaia^  are  said  to  posaess  tonic  properties  of  a  high 
order.  The  Cornel,  or  Dogwood^  is  a  tree  sometimes  seen  in  our 
hedges,  and  cultivated  in  our  plantations;  and  the  Comelian 
Cherry  (Cormts  tnasath)  is  common  on  the  Continent,  where  it« 
little  clusters  of  stany  yellow  flowers  are  the  earliest  harbingers 
of  spring. 

The  UAMAMELiBArE^,  or  Welsh  Hazels,  are  found  in  North 
America,  Japan,  China,  Central  Asia,  and  South  Africa;  ita 
most  attractive  member,  the  genua  Hhodwh,  "  whose  great  red 
involucral  leaves,"  says  Dr-  Lindley,  "  give  quite  a  new  oapoct  to 
the  order,  and  points  at  an  affinity  of  some  kind  with  Liqiiidam- 
bars."  The  BrunoniackjE  are,  with  the  exception  of  one  speciei 
found  at  the  Cape  of  Good  Hope,  all  natives  of  Australia, 
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.  where  they  are  found  in  great  abundance';  but  species  of  Scavola 
are  also  found  in  the  Moluccas.  Brunonia  AustrcUis  is  an  inte- 
resting fragrant  Australian  perennial. 

ASARALS. 

Epigynous  exogens,  with  monochlamydeous  flowers,  and  small 
embryo  lying  in  a  large  quantity  of  albumen,  which  Dr.  Lindley 
places  at  the  end  of  his  system,  but  acknowledges  the  position 
to  be  anomalous  as  respects  their  woody  structure,  the  pecu- 
liarity of  their  trimerous  flowers,  and  inferior  ovary,  abounding 
in  ovules,  which  have  no  parallel  near  where  they  are  placed. 
Endlicher,  on  the  other  hand,  places  them  with  his  Terminaliacks 
and  NepenthacEwB. 

IVees,  shnibs,  or  hertMceoos  plants ;  leavet  alternate,  rarely  (mposite, 
•ometimei  scale- like  and  non-stipnlate ;  flowers  hermaphrodite, 
rarely  unisexu-U  by  abortion,  arranged  in  spikes  or  racemes ;  peiianth 
adherent  to  the  ovary ;  stamens  four  or  Ave,  opposite  the  se^irnients  of 
the  perianth  ;  anthers  opening  loniptndioally ;  frait  one-seeded,  nut- 
like,  and  slightly  fleshy. 

Trees,  shrubs,  nnder^hrabs.  or  herbaceous  plants,  wirh  opposite 
entire  leaves,  veialess,  fleshy,  non-«tipulate ;  flowers  hermaphrodite ; 
ealyx  tubular,  adherent  to  the  ovary,  with  free  entire  margin :  petals 
four  to  ei^ht,  linear  frequently  of  great  length  and  brilli  mcy ;  stamens 
equal  in  number;  ovary  inferior;  antiiera  tamed  inwards. 

Shrubs,  for  the  most  part  parasitical,  with  simple  opposife  leaves 
with  stipules  veinless,  thick,  and  leathery;  flowers  unisexual,  in 
spikes  or  panicles ;  perianth  adherent  with  the  ovary,  having  three  to 
Ave  fleshy  triangular  divisions,  valvate  in  nstiTation ;  stamens  equal 
to  the  divisions  of  the  perianth;  ovary  inferior;  fruit  fleshy,  one- 
celled. 

Herbareoua  plants  or  shrubs,  the  latter  often  climbing;  leaves  \ 
alternate,  ttimple.  and  sfalked,  often  with  a  leafy  stipole  opposite  the 

leaf:  fl»wers  hermaphrodite :  calyx  adherent,  tabular;  stamens  six  !  nnro-ir  ai4.*/v1/w.)i{.,. 
to  twelve,  arising  from  the  base  of  the  perianth ;  ovary  inferior,  six,  f  Ansioiocniau  «. 

rarely  three  or  four-celled ;  ovules  inverted;  fruit  a  capsule  or  berry, 
dry,  with  three,  four,  or  six  many-seeded  cells.  ] 

The  SANTALACEiE,  or  Sandal-weeds,  are  found  in  Europe  and 
North  America  as  humble  weeds,  but  in  Australia,  the  East  Indies, 
and  the  South  Sea  Islands,  they  expand  into  large  shrubs  or  small 
trees,  as  Santalum  album.  This  tree  is  chiefly  valuable  for  its 
wood,  which  is  hard,  heavy,  admits  of  a  high  polish,  and  yields  a 
fine  perfume ;  qualities  which  recommend  it  for  all  kinds  of  fancy 
furniture  and  boxes.  It  is  also  burnt  in  temples,  as  incense,  its 
fragrant  odour  being  due  to  an  essential  oil  said  to  be  heavier  than 
water. 

The  LoRANTHACRK  are  natives  of  the  tropics,  both  of  Asia  and 
America,  but  rare  in  Africa,  where,  however,  the  parasitical  genera 
are  found  hanging  in  clusters  from  the  trees  on  which  they  grow. 
Their  economy  presents  some  very  curious  phenomena.  In  Viscum, 
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the  Mistletoe,  accordiii*^  to  Decaisne,  tlie  ovule  does  not  appear  till 
three  raonths  after  the  pollen  has  taken  effect,  Griffiths,  who  baa 
also  minntely  studied  L&mnthm,  states  that  the  ripe  seeds  tidhefe ' 
firmlY  to  the  euhstanee  on  which  they  are  applied,  by  means  of 
their  viscid  coating,  which  hardens  into  a  transparent  glue,  and  tn 
two  or  three  days  after  application  the  radicle  curves  towards  its 
support,  hecoming  enlargeil  and  flattened  as  soon  as  it  reaches  it. 
By  tlegj^ees  a  union  is  fanned  between  the  woody  ey&tem  of  the 
parasite  and  stock,  the  fibres  of  the  eucker-like  root  of  the  former 
expanding  on  the  wofjd  of  the  latter  in  the  form  of  a  bird^s  foot. 
Up  to  this  time  the  parasite  has  been  nourished  by  its  own  albumen, 
but  as  soon  aa  it  has  acquired  the  height  of  one  or  two  inches  a 
hiteral  shoot  is  sent  out,  which  adheres  to  the  stock  by  means  of 
sucker-Hke  productions,  which  frequently  run  to  a  considerable 
distance,  covering  the  tree  with  parasites. 

Mr*  Myers,  who  has  carefully  studied  the  order,  draws  a  dis- 
tinction between  Lorantfius  and  Vtsmm,  The  former  distinguished 
by  if8  large,  showy,  dichlamydeous,  crimson  flowers,  with  length- 
ened stamens,  and  an  ovary  containing  a  solitary  ovule,  suspended 
from  the  summit  of  a  cell,  with  a  large  fleshy  cotyledon,  Yiscum, 
on  the  contrary,  haring  small,  pale,  dicncious,  raonochlamydeoua 
flowers,  with  stamens  sessile,  or  nearly  so,  different  in  structure, 
with  dissimilar  pollen  ;  a  unilocidar,  turbinate  ovarium,  with 
three  ovul^  attached  to  a  free  central  placenta,  On  these  grounds 
he  founds  the  new  order  Y iscace^b,  or  Mistletoe. 

The  Mistletoe  is  supposed  to  be  pn.>pflgated  by  birds,  especially 
by  the  Fieldfare  and  Misselthnish,  which  feed  on  the  berries.  The 
mode  in  which  the  propagation  of  Myzodmdrm  is  effected  is  also 
clearly  demon stratc<l  by  Dr*  Hooker,  Here  the  fniit  is  provided 
with  long,  leathen*"  processes,  analogous  to  the  pappus  of  the  Com- 
positese,  vhieh  floats  them  in  the  air,  and  afterwards  assists  to  hold 
them  on  to  the  brauchea  while  the  radicle  insinuates  itself  into  the 
plant*  The  genera  of  the  order  are  very  limited :  Viscum  and 
Arreuthobimn,  which  are  confined  to  Europe ;  Mi/zodendron  and 
Lepidocerm  to  the  southern  parts  of  Chili;  Eubrackion  to  th© 
banks  of  the  Uruguay ;  and  Phoradendron^  numerous  in  specieSy 
which  is  disseminated  over  the  tropical  regions  of  the  Old  aiidj 
New  World,  J| 
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The  Aristolochiaceje  are  common  in  tropical  America,  sparingly 
in  North  America,  Europe,  and  Siberia,  and  in  small  numbers  in 
India.  Two  species  are  said  to  be  British  plants,  but  the  rarest  of 
our  reputed  species,  and  probably  an  accidental  importation. 
Aristolochia  blematitis  is  recorded  as  being  found  growing  on  old 
walls,  &c.,  near  Spittal,  in  Lincolnshire. 

The  distinguishing  characteristic  of  the  order  resides  in  the 
flowers,  which  have  no  corolla,  and  are  constantly  divided  into 
three  segments.  The  stamens  have  the  same  ternary  characters, 
and  the  cells  of  the  fruit  are  three  or  six,  always  adherent  to  the 
calyx.  The  arrangement  of  the  wood  is  also  peculiar,  their  stems 
being  composed  of  longitudinal  plates,  surrounded  by  a  central 
pith,  with  an  exterior  bark ;  but  these  plates  are  not  placed  in 
concentric  circles,  as  in  other  exogenous  plants,  but  continue  to 
grow,  uniformly  and  uninterruptedly,  as  long  as  the  plant  lives. 
The  most  remarkable  species  are  found  in  tropical  America,  where 
the  gigantic  size  and  grotesque  appearance  of  their  flowers  excite 
the  wonder  of  the  traveller ;  of  these.  A,  cymbifera^  the  border  of 
whose  calyx  resembles  one  of  the  lappels  of  a  Norman  woman's  cap, 
measures  seven  or  eight  inches  in  length ;  while  the  flowers  of 
A,  cordiflara  and  A.  gigantea  are  from  fifteen  to  sixteen  inches 
across.  They  are  generally  tonic  and  stimulating,  and  several  pf 
them  are  used  in  medicine. 
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PART  III. 


GEOGRAPHICAL  DISTRIBXJTION  OF  PLANTS. 

LiNN^uSy  whose  singular  genius  foresaw  most  of  the  conquests 
reserved  for  his  favourite  science — the  study  of  botany — ^laid  the 
foundations  of  Botanical  Geography.  In  the  prolegomenia  of 
his  Flora  Laponia,''  the  immortal  Botanist  of  TJpsal  says,  in  the 
poetical  and  concise  style  which  is  peculiar  to  him :  The  dynasty 
of  the  Palms  reigns  in  the  warm  regions  of  the  globe ;  the  tropical 
zones  are  inhabited  by  whole  races  of  trees  and  shrubs ;  a  rich 
crown  of  plants  surrounds  the  plains  of  southern  Europe ;  armies 
of  green  Graminese  occupy  Holland  and  Denmark;  numerous 
tribes  of  Mosses  are  cantonned  in  Sweden ;  but  the  brownish- 
coloured  AlgsB,  and  the  white  and  grey  Lichens,  alone  vegetate 
in  cold  and  frozen  Lapland,  the  most  remote  habitable  spot  of 
earth  ;  the  last  of  the  vegetables  alone  live  on  the  confines  of  the 
earth." 

The  modifications  in  the  distribution  of  plants  which  LinnsDus 
had  observed  journeying  from  south  to  north,  Toumefort  had 
already  observed  during  his  travels  in  Armenia,  upon  the  slopes 
of  Moimt  Ararat.  At  the  foot  of  this  mountain  he  saw  the  plants 
of  Armenia ;  higher  up,  he  found  the  plants  of  Italy ;  higher  up 
still,  he  found  those  of  the  environs  of  Paris ;  above  these  were 
the  plants  of  Sweden;  finally,  on  the  borders  of  eternal  snow, 
near  the  summit  of  the  mountain,  he  found  those  of  Lapland. 

Bufibn  had  also  a  glimpse  of  the  laws  which  apply  to  the 
distribution  of  plants.  The  vegetation  which  covers  the  earth,'' 
he  says,  ''and  which  is  still  more  closely  attached  to  it  than 
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the  aniraals  which  hrow&e  it,  are  even  more  interested  than 
they  ia  the  nature  of  climate.  Each  coiintrj',  each  changing 
degree  of  temperature,  has  its  partiouliir  plants.  We  find  at  the 
foot  of  the  Alps  the  planta  of  France  and  Italy ;  at  their  eummit 
we  find  the  plants  of  the  frozen  North ;  and  the  eame  northern  plant.^ 
we  find  again  at  the  snmmit  of  the  mountains  of  Africa,  Upon 
the  range  of  the  hills  which  separate  the  Mogul  empire  from  the 
kingdom  of  Ca^lmiere,  we  find  on  the  southern  slopes  many  of 
the  plants  of  the  Indies^  and  it  is  not  without  surprise  that  we 
find  on  the  north  flanks  many  of  those  of  Europe,  It  is  also 
from  the  extremes  of  clfmate  that  we  draw  our  druga,  i?crfuinefl, 
and  poisons,  and  all  the  plants  whose  properties  are  in  exoeaa^ 
Temperate  cUmates,  on  the  contrary,  only  produce  temperate 
things ;  the  mildest  of  hcrba,  the  most  wholesome  of  legumes^  the 
most  refreshing  of  fruits,  the  quietest  of  animals,  the  most  poUshed 
of  men,  are  the  heritage  of  the  mildest  climates/^ 

Such  are  the  views  with  which  men  of  genius  and  foresight 
preluded  the  discoveries  of  our  times  concerning  the  geographical 
distribution  of  planta. 

At  the  commencement  of  the  eighteenth  century  Geographical 
Botany  was  in  a  maaner  created  by  Alexander  ron  Humboldt, 
whose  genius  is  so  uni\*ersal  that  his  traces  are  found  in  connection 
with  every  modem  science.  On  his  return  from  his  voyage  to  the 
equinoctial  regions  of  America,  Yon  Ilumholdt,  in  one  of  his  finest 
memoirs,  demonstrated  ttiat  it  is  the  predominance  of  certain  forms 
of  vegetation  which  enables  us  to  recognise  a  country  immediately. 
A  forest  of  Firs  and  Pines  transports  us  at  once  to  the  northern 
or  to  the  high  mountain  ranges  of  Europe  ;  the  Oaks  and  Beeches 
to  the  temperate  zone;  the  Olives  to  the  south,  and  the  Pahna 
into  intertropical  regions ;  the  Cape  of  Good  Hope  is  the  country 
of  the  Heaths,  and  Mexico  is  perhaps  the  country  most  t>T>ic4d  of 
the  Orchids. 

In  another  memoir  Humboldt  attempted  to  estimate  the  total 
number  of  plants  difiFused  over  the  surface  of  the  globe,  and  the 
influence  of  climate  upon  their  distribution.  For  the  first  time 
he  established  clearly  that  localities,  each  equally  distant  from  the 
equator,  and  at  an  equal  elevation  above  the  level  of  the  sea, 
might  nevertheless  have  climates  very  little  resembling  each 
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other,  while  countries  situated  under  parallels  very  remote  one 
from  the  other  might  have  analogous  climates. 

The  travels  of  naturalists  of  our  own  day  in  all  parts  of  the 
globe  have  established,  to  the  satisfaction  of  botanists,  that  certain 
characteristics  belong  to  the  vegetation  of  each  climate,  contrasts 
attending  which  we  shall  endeavour  to  convey  to  the  reader  some 
succinct  idea.  The  researches  of  travellers,  combined  with  the 
labours  of  descriptive  botanists,  enable  us  to  give  some  precision 
to  the  principles  of  Botanical  Geography. 

Let  us  estabb'sh,  before  going  further,  the  approximate  number 
of  vegetable  species  which  inhabit  our  globe.  The  appreciation 
of  the  statistics  of  plants  is  necessarily  very  varied  in  this  sort  of 
estimate.  LinnsDus,  in  1753,  was  acquainted  with  6,000  species. 
Persoon,  in  1807,  reckoned  26,000.  In  1824  Stendel  carried  the 
number  up  to  50,000 ;  and  in  1844  to  95,000.  The  most  recent 
works  contain  about  120,000  species.  From  the  species  described 
botanists  have  been  able  to  form  some  approximate  estimate  of 
the  total  number  of  existing  species.  By  an  ingenious  calculation 
of  the  space  occupied  by  an  average-sized  plant,  Alphonse  de 
CandoUe  thinks  he  may  infer  that  the  number  cannot  be  less 
than  from  400,000  to  500,000. 

We  have  said  that  in  1844  we  knew  95,000  species  of  plants. 
Of  this  number  80,000  were  phamerogams,  or  cotyledonous  plants, 
15,000  were  cryptogams,  or  acotyledons.  Among  the  cotyledo- 
nous plants  6,500  belonged  to  the  dicotyledons,  and  15,000  to  the 
monocotyledons. 

Such  was  the  general  budget  of  the  terrestrial  flora  at  this  date. 

The  numerical  proportion  of  species  belonging  to  the  phanero- 
gams or  cryptogams,  varies  according  to  the  latitudes  of  the 
globe.  As  we  advance  towards  tlie  north,  the  nxmiber  of  crypto- 
gams increases;  the  number  of  phanerogams,  on  the  other 
hand,  increases  as  we  approach  the  equator.  In  the  frozen  or 
temperate  zones  the  cryptogamia  are  humble  vegetables  which 
scarcely  raise  themselves  above  the  surface  of  the  soil;  but  in 
the  burning  regions  of  the  tropics,  the  elegant  arborescent  ferns 
rise  to  the  height  of  the  loftiest  Palm-trees. 

The  vegetation  of  each  species  corresponds  with  a  determinate 
interval  in  the  scale  of  the  thermometer,  and  this  interval  is  not 


the  same  for  all  plants.  Meleze  and  Dwarf  Birches  reaiat  cold  of 
40*^  Cent,  below  zero.  While  many  of  the  Palms^  the  Orchidj^ 
and  Tree  Fema  die  when  the  thermometer  descends  to  IV. 
While  Alpine  or  northern  plants  subjected  to  the  same  tempeimtufe 
of  10^  fade  and  shrivel  after  a  few  days' exposure,  other  pUiata 
accommodate  themselves  to  the  burning  sands  of  Africa,  whoee 
temperature  may  be  from  60*^  to  72°  Cent, 

Another  point  of  some  importance  to  consider  Ls  the  thermo* 
metrical  degree  at  which  each  species  begins  to  vegetate ;  thna 
the  charming  Soldarwlla  of  the  mountains  germinates  and  prospers 
at  /oco,  while  the  Cocoa-nut-tree  and  other  vegetables  of  the  torrid 
zone  remain  unmoved  until  the  temperature  of  15^  or  22**  is 
attained. 

Again,  when  vegetation  ha@  commenced,  what  is  the  tempera- 
ture necessary  to  develop  the  flowers  and  ripen  the  fruits  P 

The  Barley  plant  (fhnieum)^  the  cereal  which  extends  farthest 
towards  the  north,  begins  to  vegetate  when  the  thermometer 
ranges  at  5^  C.  If,  then,  we  would  determine  with  preciEion 
the  amount  of  heat  which  a  plant  must  aceumulate  in  order  to 
accomplish  its  various  proces^s  of  germination^^ — budding,  blos- 
soming and  fruiting,  and  maturing  its  fruit. — it  is  not  nc^cessaiy 
to  take  account  of  the  lower  temperature,  but  adding  the  mean 
temperature  of  each  day  on  which  the  thermometer  has  exceeded 
that  degree,  we  find  that  in  high  latitudes  the  barley  plant 
riijcns  when  it  has  received  an  aggregate  amount  of  heat  equal  to 
1,500"",  In  order  to  produce  death  in  wheat,  an  accumulation  of 
heat  equal  to  2,000''  is  required.  The  vine,  in  order  to  produce  m 
drinkable  wine,  requires  the  accumulated  heat  of  2,900**  Cent.,  the 
p*nnt  of  departure  being  a  mean  heat  of  10** 

We  can  now  comprehend  why  certain  vegetableg  live  in  some 
countries  without  flowering  and  others  without  bearing  fruit.  The 
short  summers  and  short  davs  in  such  coimtries  fail  to  iHeld  the 
aggregate  amount  of  heat^  and  that  supplied  is  just  sufRcient  to 
develop  their  leaves,  but  not  enough  to  expand  their  flowers ; 
and  their  fruits  are  abortive*  The  influence  of  heat  on  vegetatioQ 
is  so  marked  that  we  can  scarcely  name  a  single  species  which  iw 
truly  cosmopolitan.  Most  vegetables  occupy  a  determinate  zone 
of  their  own,  which  they  rarely  pass.    The  cold  prevents  them 
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from  passing  its  limits  towards  the  north ;  the  heat  exercises  the 
same  influence  towards  the  south.  All  plants  have  their  polar 
and  their  tropical  limits. 

Himiidity  of  the  atmosphere  and  the  solar  influence  have,  on 
the  other  hand,  a  notable  influence  on  the  geographical  distribution 
of  plants.  It  is  still  more  necessary  to  consider  the  influence  of 
elevation.  In  proportion  as  we  rise  in  the  atmosphere  the  tem- 
perature decreases,  and  this  lowering  of  the  temperature  is  so 
sudden,  that  in  ascending  a  mountain  we  pass  through  many 
degrees  of  decreasing  temperature  in  the  course  of  a  few  hours. 
From  this  it  follows  that  a  high  mountain  under  the  equator  niay 
be  clothed  at  its  base  in  the  richest  vegetation,  while  its  smnmit 
is  covered  with  eternal  snow,  and  the  space  between  is  clothed 
with  all  the  diversity  of  vegetation  (on  a  limited  scale)  which  the 
traveller  meets  with  in  his  journey  from  the  equator  to  the  pole. 

With  these  general  remarks  upon  the  principal  causes  which 
influence  the  distribution  of  plants,  we  shall  proceed  to  consider  the 
botanical  circumstances,  namely,  the  zones  of  vegetation  which 
result  from  them. 

For  botanical  purposes  we  may  divide  the  surface  of  the  globe 
into  three  great  zones : — 1.  The  Torrid  zone,  which  comprises  the 
tropics  between  24®  north  and  south  latitude.  2.  The  Temperate 
zone,  which  in  each  hemisphere  extends  from  the  tropics  to  the 
polar  circle.  3.  The  Polar  zone,  which  in  the  northern  hemi- 
sphere includes  all  beyond  the  arctic,  and  in  the  southern  all 
beyond  the  antarctic  circle. 

The  Tropical  zone,  which  receives  the  direct  rays  of.  the  sun  all 
but  perpendicularly,  is  almost  entirely  exempt  from  winter.  It 
includes  the  warmest  regions  of  the  globe.  The  year  is  there 
divided  into  two  seasons — the  one  dry  and  burning,  during  which 
vegetation  is  sensibly  suspended;  the  other  the  ^ rainy  season, 
during  which  vegetation  revives.  This  large  zone,  which  embraces 
in  its  circle  continents,  seas,  and  islands  of  all  sizes,  and  which 
bristles  with  immense  chains  of  the  loftiest  mountains  in  the 
world,  presents  climatal  changes  equally  diversified,  yielding 
productions  which  are  very  far  from  resembling  each  other.  To 
render  the  subject  clearer,  it  will  be  necessary  to  divide  this  zone 
into  middle,  temperate,  and  tropical  zones. 
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Tlio  !ilicl(lle,  Tropical,  or  Equatorial  zone,  extends  from  ilie 
fifttviith  north  parallel  to  the  fifteenth  degree  south  latitude.  Tbe 
t\V4)  (it liters  are  the  Tropical  zones,  properly  so  called,  ranging  on 
each  si(l(»  the  ICqiiatorial  zone  up  to  the  twenty-fourth  parallel 
north  and  south. 

The  two  Temperate  zones  are  contiguous  on  the  one  side  to  the 
Torrid  zone,  and  on  the  other  to  the  frozen  regions  of  the  Fok^ 
extending;  over  a  space  of  forty-two  degrees  of  latitude.  like  the 
Tn»pi<-al  zon<»s,  tliey  present  gi-eat  varieties  of  climate  and  of  Teget-  , 
ahle  pnKlucts.  These  zones  we  also  subdivide  in  a  botanical  poiitt 
<»r  view  into  four  seiondarv  zones,  namely,  the  Juxta-tropical,  the  | 
Wann  TemptMate,  tlie  Cold  Temix^rate,  and  the  Arctic  zona  Tke 
p4»lar  /one  comprehends  the  polar  regions,  which  wt^d  fion 
00  t<»  80  north  latitude. 

A\'e  shall  not  follow  in  our  few  remarks  the  older  of  iheBe 
natural  ret^ions,  and  we  feel  that  the  motives  for  this  detennina- 
ti»ni  are  juslitiiHl  by  the  folhnving  remarks  of  Alphonse  de  Cin- 
ihiUo,  **  I  ht>l(l,"  says  the  learntxl  Botanist  of  Geneva,  "  I  hold  the 
divisions  of  tlie  «rl<>be  by  rej^fitins  first  proposed  as  artificial  ajBtens 
iTi  ^fXic-At  part.  The  laws  respecting  ibem  are  much  too  arbitzwy» 
and  the  re<rions  iudieattnl  are  neither  like  each  other  in  the 
majority  of  books,  n(U"  are  reccjf^niscil  by  the  greater  number  of 
botanists."'  We  think  it  simpler,  in  place  of  dwelling  upon  these  . 
natural  rt^gions,  ujxm  wliich  botanists  are  by  no  means  agreed 
anion<^  tliemselves,  to  consid(T  apart,  in  order  to  give  a  general 
i<Iea  of  their  vep^^table  products,  the  five  gt^ographical  divisions  of 
tlie  whole  world — Kurope,  Asia,  Africa,  America,  and  Austialia. 

Europe. 

AVo  can  distinp^uish  in  Europe  three  great  botanical  regions. 
I.  The  region  of  the  North.  2.  The  Middle  region.  And  3.  The 
rep:ion  of  the  5H>uth,  or  Mediternmean. 

The  Northern  region  comprehends  Lapland,  Iceland,  the 
northern  provinces  of  Sweden,  of  Norway,  and  of  Russia.  The 
vegetation  there  is  monotonous,  with  little  variety.  The  ligneous 
8i)e(;ies  form  only  one  hundredth  j)art  of  the  plants  we  find 
there.  The  cryptogamous  plants  predominate.  The  trees  are 
principally  represented  by  Conifers  and  Amentales,  with  some 
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slight  and  accidental  exceptions.  Tbe  Oaks,  the  Hansel,  aiid 
Poplar  are  arrested  at  the  sixtieth  degree  of  latitude  north ;  the 
Beech ^  the  Ash,  and  the  Lime  at  63° ;  the  Conifers  grow  up  to 
QT^l  Barley  and  Oats  can  be  cultivated  up  to  the  seventieth  parallel 


Fig.  iMw  ^efm^^m  Fjor«k. 


north.  Spitzbergen,  the  most  northerly  island  in  Etirope,  situated 
between  76^  30*  and  81°  north  latitude,  contains  only  ninety- three 
jMoies  of  phanerogamous  plants,  belonging  principally  to  the 
fbiilies  of  Grarainete,  the  MjTtocecD,  a  few  CnicifersB,  Saxifrages, 
Ranunculacese,  and  same  Synantheracese.  Among  these  planfs^ 
there  is  scarcely  a  single  tree  or  shrub^  but  only  an  under-ehrub, 
Empetrum  mgnm^  and  two  gmall  creeping  Willows.  Some  idea 
of  Norway,  with  its  deeply  intersecting  fjords,  may  be  gathered 
from  the  engraving.  Fig.  446* 

Mr.  Charles  Martins,  tbe  learned  Professor  of  the  Faculty  of 


$U  THE  YEOETABLE  WOBU). 

ITontpelier,  to  whom  Botanical  Geograpby  it  indebted  for 
fine  observations*  made  a  voyftg«  along  the  wefitern  coast 
Norway,  from  Dmntheim  to  North  Cape,  in  recording  whi( 
he  has  traced  with  a  %'igoroufi  hand  the  pictureBqtie  vegetation 
that  country.    **0n  the  28th  of  June/'  he  eays^  **  we  arrived 
Brontheim.    While  embarking  I  was  much  surprised  Ui 
Cberrj^-trees  bearing  fruit  about  the  si^e  of  peas.  Lili 
Mountain  Ash,  the  Black  Currant  Buab,  and  the  IHs 
were  covered  with  expanding  flowers*     My  aiftoniahment  cj 
however,  when  I  learnt  that  the  spring  had  been  a  %'ery  fine  oi 
The  most  common  tree  in  the  gardens  and  streets  of  the  town 
the  Mountain  Ash,    I  remaikod  also  four  Oaks  {Qtwrem 
which  appeared  to  suffer  from  the  cold.    In  short,  upon  the 
coast  of  Norway  the  northern  limit  of  the  oak  lies  half  a 
south  of  Drontheim, 

'*  The  Ash  is  a  more  hardy  tree,  but  it  never  attains  the  dimeo 
eions  of  the  Oak  in  Sweden,  and  in  latitude  69^  It?  I  noted  tl« 
lust  of  them.  The  Limo  lives  at  Drontheun,  as  does  the  Poplji^ 
the  Blue  MelUot,  and  the  Chestnut* tree.  The  Gommoii  Lili4 
blooms  in  every  garden.  AU  fruit-trees  are  cultivated  on  espalieiii 
Evan  on  the  most  favoured  expoam-es,  the  applei  pear,  and  plui 
do  not  ripen  every  year.  In  the  environs  of  Drontheim  bouquet 
are  formed  of  Elder  blossom,  of  Birch  blossom,  and  top^ 
intermingling  with  the  Ash,  Maple,  and  Awpen ;  Cherry  bloasonii 
Hazels,  and  Junipers  crown  the  pyramid.  The  upper  fieldi 
are  dry  and  well  exposed,  while  the  meadows  occupy  the  lo^ 
ground.  This  fine  fresh  landscape  has  something  exceeding-li 
pleasing  about  it,  although  severe  and  cold. 

"  Towards  the  north  I  pushed  on  to  Cape  La^lehamer,  which  i 
crowned  with  light  foliaged  Birches.  On  the  east  is  the  ea^eiul 
of  LeeifeSt  where  the  accumulated  waters  of  the  Nidelven  pr« 
cipitate  themselves  over  the  rocks  in  the  middle  of  a  black  fore^l 
Pines.  I  arrived  there  at  midnight.  The  sun  and  its  si 
ing  rays,  which  mingled  together  on  the  horizon,  projeeted 
doubtful  light  upon  the  landscape,  for  at  this  period  of  the 
the  sun  scarcely  sinks  beneath  the  hori^Eon  in  this  latitude^,, 
the  scattered  lights  which  burn  in  the  heavens  towaids  the 
already  announce  that  it  will  soon  reappear. 
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"  In  the  fields  and  by  the  roadsides  I  found  a  great  many 
plants  which  occupy  similar  situations  in  France."  "  Nevertheless/* 
he  continues  farther  on,  "  the  eye  of  a  botanist  was  rejoiced  by 
the  sight  of  a  vegetation  belonging  at  once  to  the  flora  of  the 
Boreal  regions,  of  the  Alps,  and  of  the  sea-shore." 

Among  the  shrubs  he  discovers  the  Geranium  sylvaticum,  the 
Alpine  Columbine,  the  Acanitum  septentrionale,  the  Pedicularis 
of  Lapland,  the  Trientalis  Europtea,  the  four-leaved  Paris.  In 
the  more  sheltered  places  were  the  Dogberry  of  Sweden,  the  Vac- 
cineum  vitis  idaa,  the  renowned  viviparous  Alpine  Pea ;  in  the 
marshes  the  Bilberry,  the  Avens,  or  Herb  Bennett  of  the  brooks ; 
upon  the  sandy  sea-shore  the  Water  Plantain  {Triglochin  mari- 
timum),  and  many  others  equally  interesting  to  the  botanist. 

In  the  first  days  of  July  the  traveller  reached  Heldringen,  a 
post  town  situated  on  the  borders  of  Northland  and  the  Oovem- 
ment  of  Drontheim,  under  latitude  65^  15'.  scaled  a  mountain 
whose  denuded  summit  was  2,100  feet  above  the  level  of  the 
sea.  Its  vegetation  resembled  that  of  the  summit  of  the  Alps. 
The  Willow  and  the  Diapensia  of  Lapland  alone 'reminded  him 
that  he  was  in  Norway. 

"At  Bodoe,  in  67°  16',*'  he  continues,  "I  saw  for  the  first 
time  houses  covered ,  with  turf,  upon  which  grew  many  tufts  of 
grass.  According  to  my  custom,  I  first  examined  the  culti- 
vated vegetables,  but  I  saw  only  a  few  Potatoes,  Peas,  Radishes, 
a  few  Gooseberry-trees  without  fruit,  and  some  fields  of  Barley 
and  Rye. 

"  In  the  meadows  just  above  the  sea-level  I  found  some  plants 
which  would  have  demonstrated  to  me,  in  the  absence  of  other 
proofs,  how  much  the  climate  of  this  country  approaches  that  of 
the  most  elevated  Alpine  regions.  This  was  the  eight  petalled 
Dryas,  Silene  acaulis,  Arctostap'^los  Alpina,  Ladies'  Mantle,  and 
the  Bartsia  of  the  Alps ;  and  beside  them,  those  vegetables  of  the 
northern  regions  which  are  unknown  in  Alpine  regions,  namely, 
Aconitum  septentrionalis,  the  white  Draba,  the  Tofieldia  Alpina. 
Besides  these,  notwithstanding  the  difierence  of  climate,  some  of 
the  plants  which  are  most  common  in  the  neighbourhood  of  Paris 
are  found  here,  as  the  Dandelion,  the  Coltsfoot,  Tussilago,  the 
Meadow  Cardamum  (C.  pratensis),  the  Dog's-tooth  Violet;  they 
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seemed  a  souvenir  of  France  thrown  at  random  in  the  midst  < 

this  Borean  vegetation." 

He  arrived  finally  at  Hammerfest,  which  is  under  70**  48*  norl 
latitude.  Here  all  attempts  at  cultivation  had  disappeared.  H 
energies  of  the  place  are  turned  to  commerce  ;  it  is  from  cmiosil 
rather  than  for  profit  or  utility  that  a  few  legumes  are  cultivated 

"  Near  the  city,"  adds  the  Professor,  "  I  observed  rich  meadon 
that  were  cut  once  a  year,  and  some  herds  of  half- wild  reindee 
which  grazed  and  roamed  about  freely.  We  shall  deceive  on 
selves,  however,  if  we  consider  Hammerfest  a  dull  or  melanchoi 
city.  Its  principal  street,  on  the  contrary,  consists  of  very  & 
new  wooden  houses,  well  ordered,  and  in  all  respects  comfortabl 
These  are  the  habitations  of  the  better  class  of  inhabitants.  Tl 
houses  of  the  lower  classes  are  poorer  and  older  ;  borrowing,  ho¥ 
ever,  a  particular  charm  from  the  flowery  turf  with  which  the 
are  covered.  The  roofs  are  formed  of  great  squares  of  turf,  o 
which  a  number  of  plants  have  germinated  and  grow  vigorously 
In  seeing  these  aerial  gardens  I  have  for  the  first  time  been  aW 
to  comprehend  the  phrase  *  in  textis,*  which  often  occurs  in  th 
writings  of  Linnaeus,  indicative  of  the  locality.  In  short,  it  wa 
upon  the  roofs  of  houses  that  the  learned  Botanist  of  Upsi 
herborised  at  Hammerfest ;  indeed,  I  frequently  borrowed  a  ladde 
myself  from  the  proprietor  in  order  to  gather  the  plants  whic 
p^rew  round  the  chimney  of  one  of  these  picturesque  old  house 
What  I  often  found  there  were  Cocklearea  Anglican  Lychnis  «y. 
vestriSy  Chn/santkemum  inodora,  Shepherd's  Purses,  Thlaspi^  an 
Field  and  Meadow  Peas.  In  autumn,  when'  the  yellow  flowers  < 
Chrysanthemum  inodorata  are  in  full  bloom,  these  hanging  meadow 
rival  in  beauty  those  of  our  own  more  genial  climate,  and  give  tl 
city  a  smiling  physiognomy  which  contrasts  most  happily  with  tl 
severe  aspect  of  surrounding  nature.  The  Ranunculus  ff/aciali 
Arabis  Alpina,  Silene  acauliSy  the  Snowy  Saxifrage,  a  few  Bi 
berries,  the  Drapensia  of  Lapland,  some  dwarf  Willows,  as  Sal 
reticulata,  herbacca,  &c.,  all  grow  in  the  neighbourhood." 

The  learned  traveller  finally  reaches  North  Cape,  in  latitude  71 
'*  How  great  was  my  surprise  on  landing,"  he  continues  "  to  fix 
myself  in  the  middle  of  the  richest  subalpine  meadows  that  cf 
be  imagined  !    Iligh  and  tufted  grass,  which  reached  my  knee 
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I  found  here,  in  short,  at  the  northern  extremity  of  Europe,  the 
flowers  which  had  ^  often  attracted  my  admiration  at  the  foot  of 
the  Swiss  Alps ;  there  they  were,  as  vigorous,  as  brilliant,  and  all 
much  larger  than  among  the  mountains.  The  Globe  Flower  of 
Europe  {Trollius  Europcem),  the  Alchemilla  Alpina,  Geraniimi  of 
the  Woods,  the  Alpine  Hawkweed,  Hieracium  Alpinum,  Phleam 
Alpinum,  and  the  Alpine  Pea.  On  the  right  rises  the  imposing 
mass  of  North  Cape,  steep  aad  inaccessible ;  before  us  a  steep  and 
sloping,  but  verdant  path,  which  permitted  us  to  attain  the 
summit  by  winding  round  the  side  of  the  mountain.  In  the 
descent  I  gathered  with  enthusiasm  all  the  plants  which  pre- 
sented themselves;  to  me  they  possessed  a  peculiar  interest  as 
being,  so  to  speak,  the  most  robust  and  adventurous  of  all  their 
European  congeners.  They  seemed,  like  myself,  to  be  expatriated, 
and  exposed  on  this  black  rock  to  be  battered  by  the  waves.  I  was 
tempted  to  ask  them  why  they  had  quitted  the  skirts  of  the  culti- 
vated fields  and  peaceful  shades  of  the  woods  of  Meudon,  where 
they  could  receive  the  homage  of  Parisian  Botanists,  in  order  to 
lead  this  exposed  life  among  strangers  P  They  were  the  Meadow 
Queen,  the  Cerastium  of  the  fields,  Shepherd's  Purse,  Dandelion 
leontodum,  Golden  Verge,  &c.  Nevertheless  the  Boreal  or  Alpine 
plants  were  in  the  majority  on  these  slopes.  I  found  there  Pedi- 
cularis  laponnicay  Salix  reticularis,  the  Snowy  Gentian,  Corntif 
alba,  the  Dogwood-tree  of  Sweden,  &c. 

"The  loftiest  smnmit  of  North  Cape  is  1,020  feet  above  the 
level  of  the  sea;  it  is  surmounted  by  a  small  rock,  on  which 
many  visitors  have  engraved  their  names.  But  even  this  last 
rock  was  not  destitute  of  all  vegetation  ;  the  small  circular  leaves 
of  Pannelia  saxitilis,  one  of  the  Lichens,  black  as  the  rock,  were 
attached  to  it,  and  a  small  microscopic  moss  hid  itself  in  the 
clefts  upon  the  plateau.  There  were  a  few  miserable  looking  plants 
which  had  been  destroyed  by  the  winds,  scattered  on  the  groxmd 
and  seeking  shelter  behind  such  elevations  of  the  soil  as  would 
protect  them  from  the  continuous  squalls  which  swept  the  North 
Cape.  Among  the  shrubs  I  even  found  the  Birch  and  the  CAa- 
mceledon  procumbens.  The  herbaceous  plants  were  much  less 
numerous.  Among  them  were  Silene  acauliSj  the  Diapensia  la- 
ponnica,  and  the  opposite -leaved  Saxifrage. 
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Tlio  )f  iddic  European  region  includes  all  the  ocnintri 
r«>nstitute  the  Routhom  proTinces  of  Europe — Oermany, 
lioljrium,  Switzerland,  the  Tyrol,  and  the  Britiah  lalei 
Italy,  ami  the  j^rettter  part  of  France.  This  region,  wh< 
limits  it  would  be  difficult  to  trace,  is  very  difierent  i 
|)r(HHHlin^.  It  18  milder,  more  temperate ;  its  woods  anc 
i'onsist  essiMitially  of  the  Coramon  Oak  (Quercus  rodur),  1 
we  may  add  the  Chestnut- tree,  the  Beech,  and  the  Bi 
I*'lm,  tlie  llorubeam,  the  Alder,  &c;  but  the  Oak  predo: 
Tliose  tre<\'<,  all  of  which  lose  their  leaves  during  winter, 
tho  landscape  u  very  peculiar  feature,  varying  with  the 
This  n^jriou  is  esi^ecially  favourable  to  the  cultivation 
(Vreals.  An  oblique  line,  drawn  from  the  east  to  wei 
ivrtjiin  iufltH'tious  of  its  course,  but  ranging  between  th 
soveiilh  and  forty-eiphth  parallel,  and  inclining  a  little 
the  north,  would  divide  the  two  zones — one,  the  Norti 
whirli  tlio  Vine  and  the  Mulberry  yield  to  the  rigour  of 
whose  ton»sts  are  chiefly  composed  of  Conifers,  where  1 
tun*  of  the  Apple  and  the  Pear  take  their  place,  and 
inelu(h»s  more  of  the  Cj'peraceoD,  of  the  RosacesB,  and 
Crurifers:  the  other,  the  Southern,  characterised  by  the 
of  the  Vine,  the  Mulberry,  and  the  Maize,  and  in  which 
c»f  the  liabiatiD  l^epin  to  predominate.  Some  idea  of  the 
tuti(Ui  (»f  this  region  will  be  gathered  from  Plate  XIX., 
n^>resonts  the  banks  of  the  Loire  in  the  glory  of  its  s 
vej^elation. 

In  the  Southern  European  region  the  Mediterranean  fon 
centre.  It  is  a  vast  basin,  whose  shores  present  a  veg< 
whieh,  if  not  identical,  is  at  least  analogous  in  its  whole  c 
Tht»  Labiateio  alx)und  there,  and  in  certain  seasons  the  air  u 
with  their  sweet  perfume.  To  this  extensive  family  we  m£ 
a  larjrt^  number  of  Caryophyllaeene,  Cistacefc,  LiliocefCj 
l^ornijj:inea\  The  Mediterranean  draws  its  most  distinctive 
raet(T,  however,  from  the  vast  extent  of  uncultivated  coi 
where  the  Kermes  Oak,  the  Phyllereas^  the  Evergreen  Oal 
various  Labiateoc,  half  frutcscent,  reign  supreme.  These  ] 
more  especially  abound  in  Italy,  Spain,  Greece,  Algeria,  a: 
the  northern  portion  of  Asia  Minor.    Nevertheless  a  new 
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tation  makes  its  appearance  at  Rhodes  and  Ja&,  which  becomes 
closely  connected  with  that  of  Egypt. 

The  vegetation  of  the  Mediterranean  often  presents  itself  with 
a  smiling  and  agreeable  aspect.  Clumps  of  odorous  Myrtles  and 
Arbutus,  the  aromatic  Charte-tree,  frequently  occur  on  its  shores ; 
magnificent  Rose  Laurels,  whose  praises  have  been  sung  by  the 
poets,  occupy  the  edges  of  the  brooks.  In  Italy,  Sicily,  and  Spain, 
the  Orange  trees  form  almost  one  mass  of  flowers  and  fruit.  The 
Prickly  Pear  {Opuntia  vulgaris) j  the  African  species  of  Agave, 
become  here  indigenous,  forming  impenetrable  hedges  in  the 
southern  parts  of  these  countries,  to  which  they  give  a  marked 
and  very  characteristic  landscape.  The  forests  consist  essentially 
of  the  Evergreen  Oak  {Quercua  ilex),  whose  persistent  leaves 
remain  until  after  their  third  year,  and  whose  acorns,  which  have 
a  very  agreeable  taste,  form  a  considerable  portion  of  the  people's 
food.  The  Cork-tree  {Quercus  suber),  mixed  with  other  charac- 
teristic trees  and  shrubs,  such  as  Erica  arborea,  with  numerous 
species  of  Cistus,  with  ephermal  flowers,  often  large  and  of  dazzling 
brilliance,  mingling  with  the  fragrant  Geneta^  or  Broom,  form  the 
ordinary  vegetation. 

Among  the  other  species  characteristic  of  the  vegetable  world 
of  these  happy  regions  we  may  cite  the  Cypress  (Cupressus),  the 
Aleppo  Pine  {Pinus  lariceo),  some  Plantains,  the  Olive,  which 
we  scarcely  meet  with  elsewhere ;  Mastic- tree  [Pistachio  seritiscus), 
and  the  Pomegranate. 

Over  a  great  part  of  the  south  coast  of  Sicily,  a  Palm,  the 
C/iam^erops  kumilis,  with  fan-like  foliage,  waves  beside  the  Date, 
sometimes  from  the  bosom  of  a  clump  of  Oranges  and  Citrons,  its 
tall  stipe  crowned  with  an  elegant  panicle  of  drooping  and  feather- 
like leaves. 

Asia. 

It  would  require  a  volume  to  give  even  an  idea  of  the  rich  and 
varied  vegetation  of  Asia.  We  must  limit  ourselves  to  a  rapid 
glance  of  the  features  most  characteristic  of  its  northern,  central, 
and  southern  divisions. 

The  Northern  region,  of  which  Siberia  is  a  part,  forms 
a  botanical  region  in  close  connection  with  the  hyperborean 
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portion  of  Europe  in  the  one  direction,  and  with  its  middle 
on  the  other.  It  has  its  own  peculiar  character,  nevertheles 
the  .predominance  of  certain  families,  such  as  the  Legum: 
Ranuncubeeic,  Crucifers,  Siliacee,  and  Umbellifers,  some 
of  which  are  remarkable  for  the  number  of  their  species 
may  quote  genus  Astrapalis  among  the  Legumes;  the  i 
among  Rosals ;  the  Artemisia  among  the  Compositece ;  and  th 
barb  among  the  Pol jgouaceee.  Considering'  the  mean  annui 
perature  which  ranges  there,  from  2^  to  6^  above  zero,  we 
reckon  on  a  condition  of  vegetation  very  varied.  Lieafy  fore 
formed  by  the  Siberian  Larch,  the  Daurique  Larch,  the  Si 
Pino,  the  Cimbrian  Pine,  and  Pinus  sy/cestn's,  &c. ;  White  I 
and  isolated  Balsamic  plants,  some  species  of  dwarf  B 
Service  trees.  Blackberries,  Alders,  Willows,  accompany 
while  Myrtles  and  Alpine  Roses  form  the  under-shrube. 
Flora  of  the  Steppes  of  Eamtschatka  does  not  differ  mat 
from  that  of  the  pasturages  of  central  Europe.  According 
spectator  expects  these  to  be  rich  or  sterile,  he  is  the  m< 
less  surprised  to  find  stately  Tulips  and  graceful  Irises  mil 
with  the  grassy  turf  in  spring,  but  the  Absinthe,  or  Worm 
Artemmay  and  other  monotonous  forms  of  vegetation,  si 
them. 

Humboldt  assigns  to  the  forests  of  the  Oural  the  vegei 
characteristic  of  a  park.  "  They  present,"  he  says,  an  alten 
consisting  of  a  mixture  of  Aceraceee,  round-leaved  plants,  and 
magnificent  trees;  an  assemblage  which  is  completed  by  n 
of  brushwood,  formed  by  Wild  Roses,  Honeysuckles,  and  ^ 
pers,  whilst  the  Hesperis,  the  blue-petalled  Polemonium,  Cof 
Mathiolay  magnificent  Primroses,  and  Larkspurs,  form  a  pc 
carpet  of  flowers ;  while  the  Water  Trefoil,  with  white  blosi 
and  delicately  carved  leaves,  is  the  grace  of  the  marshes." 
saw  also  "  on  the  banks  of  the  Irtisch  great  spaces  entirely  colo 
with  red  by  EpilobiuMy  with  which  were  associated  the  tall-stem 
Larkspurs  {Delphinium),  with  blue  flowers,  and  the  fiery-sc 
Lychnis  Chalcedonica*^ 

These  fragmentary  pictures,  which  we  borrow  from  Mul 
"  Wonders  of  the  Vegetable  World,**  give  an  idea  very  diffe 
no  doubt  from  that  usually  entertained  of  the  vast  regions  inch 
in  Northern  Asia. 
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In  Central  Asia  we  are  transported  into  the  vast  regions 
lying  between  the  Himalayas  and  China,  including  Japan. 

The  Magnolias :  these  grand-leaved  trees,  with  magnificent 
flowers  and  delicate  aroma,  which  give  such  an  attractive  feature 
to  gardens  where  they  can  be  cultivated,  are  natives  of  this  vast 
region.  So  is  the  Camelia,  which  has  been  as  it  were  naturalised  in 
the  greenhouses  of  Europe,  whose  evergreen,  glossy,  and  persistent 
foliage  is  the  admiration  of  travellers,  and  of  which  we  may 
reckon  upwards  of  seven  hundred  varieties  of  the  Camelia  Japanica 
alone ;  and  the  Tea  plant  {Thea  virides),  of  whose  precious  leaves, 
so  many  millions  of  pounds  are  annually  imported  into  Europe. 
Also  the  Aucuba,  with  coriaceous  leaves  and  clustered  flowers,  so 
ornamental  in  our  gardens  and  shrubberies.  Finally  the  genus 
Celastrus,  Hollies,  Spindle-tree  {La^eraticemin  spira),  &c. 

The  most  remarkable  trees  and  shrubs  besides  these  are  the 
elegant  Palm  {Rhaphis flaJbeliformis) ;  the  Paper  Mulberry  (BrcmS" 
aonetia  papyrifera)\  the  fragrant  Olive  (Olea  Europaa),  whose 
flowers  are  employed  to  give  flavour  to  Tea  leaves ;  the  Ebony 
tree  (Diospyros  kaki),  with  white  flowers,  and  berries  of  a  cherry- 
red,  and  of  a  delicious  flavour;  the  Japan  Medlar  {Mespilus 
Japonica) ;  the  Ginko  biloba,  or  Sacred  tree,  which  is  planted 
round  the  temples;  the  Yews  {Taxus  mucifera  and  verticuUUa) ; 
the  Cypress  {Cupressus  pendula) ;  some  Junipers,  Thujas,  and 
Oaks — among  the  latter,  Quercus  gUibra  and  glauco ;  the  Alnus 
Japonica,  Juglans  nigra  (the  Black  Walnut),  and  several  species 
of  Laurels  and  Maples. 

Among  the  cultivated  plants  we  find  Rice,  Wheat,  Barley,  Oats, 
Sorghum  saraciruif  Sago-tree  {Cycas  rewluta) ;  the  Caraibian 
Cabbage  (Caladium  esculentum);  Convolvulus  batatas^  the  Apple, 
the  Pear,  Quince,  Plum-tree,  Cherry,  Apricot,  Peach,  Medlar  of 
Japan,  divers  species  of  Orange,  Cabbages,  Radishes,  Yams, 
Cucumbers,  Gourds,  Water-M!elons,  Anise  {Pimpinella  anisum), 
Peas,  Haricot  Beans,  Hemp,  Paper  Mulberry,  Annual  Cotton 
plant  {Gossypium  herbaceum) — a  remarkable  mingling  of  vege- 
table production  which  transports  us  at  one  moment  from  Asia  to 
Europe,  and  at  the  next  from  Europe  to  Asia. 

The  same  curious  assemblage  of  the  vegetation  of  the  tropics 
with  that  of  the  North  of  Europe  occurs  again  in  respect  to  culti- 
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vat^-^l  plantc  Jn  C'ntral  A«ia.  We  see  here,  sdde  bj  aide,  Ae  P% 
ihi:  Vhn',  thf  CLestnut-trc'e.  aiid  the  PomegTanaTe,  the  ^Iwmi 
urjfl  ^'itroTj'<.  In  China  and  Japan  we  find  under  cnltivaiMi 
tlj«-  i^firrnr4'ran^  ^Tjeat,  Barley,  T^als,  Potatoes,  AspAragns^  IMai 
]'(*a^  aud  ]>r-a7js  and,  alon^  with  them.  Rice  iAmm  e&eMiaitai( 
and  ludian  Com.  We  mi^ht  here  dwell  upon  a  crowd  of  on» 
iiK'nfal  jilanl^,  Tuany  of  which  are  now  well  known  in  Europe^  hbI 
iiH  fHyrint',  Lily  of  Japan,  the  Tiger  Lily,  the  Chinese  PrinmMi 
und  Ma^njolia,  which  are  native  in  Russian  Asia,  and  wvB- 
kriowrj  onjainr-nts  of  our  hothouses. 

'Dif;  Sfiiithcni  region  of  Asia  comprehends  the  Indian  penia- 
Hiila.  Wi'U'  ijon-tropical  f?i>ecies  disappear,  or  only  present  thcm- 
MfIv«  H  ve  ry  ran  ly.  Tropical  groups  become  more  numerous;  difl 
fncH  naM-  to  Kisf*  their  leaves;  ligneous  vegetation  is  macli 
gr#  af*  r  tliaii  it  is  without  the  tropics  ;  the  flowers  are  larger,  more 
iriM^''iiifir-<'7it ;  cjiriibing  creeping  and  parasitic  plants  increase  in 
niiiiifM  r  ni/o.  India  may  be  considered  the  true  country  d 
rirotnafir;  jilants.  Nor  is  the  rich  soil  less  fruitful  in  the  prodoo- 
iion  of  plants  of  another  order.  Trees  producing  suitable  timbei 
for  roMKf  Mirf  iv<*  j)ini)ose8  are  found  there  in  perfection. 

Atiif»iig  arborescent  plants  those  most  abundant  in  Am 
lK)(anieiil  re^-iori  arr^  found  to  belong  to  the  genera  of  SombaXj 
Sti/tiittiitH,  MiiiitMti^  Acacia,  Cassia,  Jambosa,  Gardenia.  Tha 
I'llHiiiy-trec  (Uinnpyrus  rhemnn)  has  been  celebrated  for  its  Uack 
eoliHin  il,  Holid  wrnxl  from  the  most  ancient  times.  The  Bignonia 
(I'rrfntHt  fjrtimfis)  is  a  maf^nifi<'ont  tree,  which  furnishes  timber 
well  adaiilifl  for  building  purposes  from  its  great  endurance. 
huiunulrn  ijutta  pnKluees  the  substance  analogous  to  caoutchouc^ 
wliicli  is  known  as  (luftff-pcrcha.  The  Laurels  have  an  aromatic 
bark.  N iit meg-tree  {Myristica)  produces  seeds  which  are 

erii|ilove(|  as  spice.  The  Figs  (Ficus  re/iffiosa,  Indica,  elastica)i 
l*alnis,  Hiicli  as  the  ]^)rassus  (Bomsstts JlahcUifcmiis),  whose  niag<- 
niii<<  nt  leaves  extend  in  large  fan-like  panicles;  the  Sagus,  whose 
Hoft  pulp  yields  sago,  u  farinaceous  product  very  rich  in  amidon ; 

CfihimttH,  whoso  twilling  and  creeping  stem  is  sometimes 
ujjwards  of  live  hundred  feet  in  length,  and  of  one  uniform  thick- 
ness, and  which  many  canes  used  in  Europe  are  made.  The 
Ar(^^;u  {Atrca  caU  chu),  the  nut  of  which  is  a  favourite  masticatory 
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with  the  natives  ;  the  Corypka  umhraculifera^  the  trunk  of  which, 
sometimes  reaching  the  height  of  sixty  or  seventy  feet,  is  crowned 
with  an  ample  tuft  of  leaves  spread  out  in  umbrella  form,  covering 
a  space  of  eighteen  feet ;  the  Dragon  tree  ;  the  Screw-pines  {Pandas 
wis)  ;  the  Bamboo,  and  many  others,  equally  noted  for  their  size 
and  properties,  are  natives  of  this  region. 

If  we  throw  a  glance,  moreover,  at  the  plants  under  cultiva- 
tion, we  find  them  equally  important: — Rice;  the  Earth  Nut; 
Sorghum;  Indian  Com;  the  Cocoa-nut  Palm,  the  elegant  and 
useful  tree  which  gives  to  man  almost  all  the  necessaries' of  life, 
supplying  him  at  once  with  shelter,  food,  light,  heat,  and  clothing ; 
the  Clove-tree  {Caryophyllus  arotnaticus)^  the  flower  of  which  is 
the  well-known  clove ;  the  Pepper  shrub  [Piper  nigrum)^  the  fruit 
of  which,  gathered  before  maturity,  constitutes  the  pepper  which 
has  been  constantly  brought  to  Europe  since  the  expedition  of 
Alexander  the  Great ;  and  the  Betel  Pepper  (P.  Betela)^  with  bitter 
and  aromatic  leaves,  in  which  the  Southern  Asiatics  enclose  a  few 
slices  of  the  Areca  nut,  which  they  chew  to  sweeten  the  breath  and 
stay  their  hunger ;  the  Tamarind  ( Tamarindus  Indica),  a  magni- 
ficent tree,  the  fruit  of  which  encloses  a  pulp  of  vinous  odour  and 
tartish  flavour ;  the  Mango  {Mangifera  Indica),  whose  much- 
vaunted  fruit  has  a  sweet  and  richly  perfumed  flavour,  accom- 
panied with  a  grateftd  acidity;  the  Mangostan  {Garcima  Mango* 
stam)y  whose  berry  encloses,  under  a  bitter  and  astringent  epicarp, 
a  delicious  pulp,  having  a  happy  mixture  of  the  tart  and  sweet ; 
the  Banana-trees  {Musaceai),  of  many  species,  whose  yellow  clus- 
tered fruit,  each  six  or  eight  inches  long,  furnish  a  very  nourishing 
food,  which  has  the  taste  of  buttered  paste,  slightly  sugared,  while 
its  leaves  form  a  delicate  vegetable,  and  its  fermented  juice  an 
agreeable  wine;  the  Schambu  {Jambosa  vulgaris),  whose  small 
apples  communicate  to  the  mouth  a  rose-like  odour ;  the  Guava 
(Psidium  pomiferum),  with  yellow  fruit  of  the  size  ol^  a  Pear; 
many  Oranges;  Water  -  Melon  s ;  Sugar-cane,  and  the  Coffee 
shrub,  are  all  found  among  the  number. 

We  have  attempted  in  Plate  XX.  to  give  an  ideal  representa^ 
tion  of  the  principal  species  of  vegetables  belonging  to  the 
botanical  region  which  we  have  just  described.  Some  rustic 
species  are  figured  in  the  foreground.    On  the  left  of  the  picture 
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an  important  trade  since  its  conquest  by  France.  On  this  subject 
M.  Cosson,  a  traveller  and  botanist,  thus  expresses  himself: — 
"  The  natural  region  of  Northern  Africa  is  especially  characterised 
by  the  extreme  rarity  of  rains,  the  dryness  of  the  atmosphere  and 
the  extremes  of  temperature ;  the  absence  of  great  ranges  of  moun- 
tains and  of  permanent  water-courses  give  an  aspect  quite  special 
to  this  desert-like  vegetation.  The  number  of  vegetable  species 
growing  spontaneously  does  not  exceed  five  hundred.  The  greater 
number  of  these  are  perennials,  which  grow  in  tufts,  and  have  a 
dry  and  sterile  aspect,  giving  them  a  rugged  and  hard  appearance, 
which  is  quite  characteristic.  The  families  represented  in  the 
Algerian  Sahara  in  greatest  number  are  the  Gompositece,  the 
Gramineae,  the  Leguminoseae,  the  Gruciferae,  and  the  Solanacese. 
Among  the  Ligneous  species  are  the  Tamarix,  a  genus  of  elegant 
flowering  shrubs,  and  the  Mastive-tree  {Pulmia  Atlantica).  The 
Date-tree  is,  however,  the  chief  source  of  wealth  in  the  gardens  of 
the  Oasis.  This  tree  is  cultivated  not  alone  for  the  abundance  and 
variety  of  its  products,  but  also  for  its  shade,  which  secures  other 
cultivated  plants  from  the  violence  of  the  winds,  and  maintains 
in  the  soil  the  moisture  required  for  the  cultivation  of  other « 
crops. 

"  Besides  the  Date,  the  Oasis  generally  presents  an  abundant 
crop  of  Figs.  Pomegranates,  Apricots,  and  frequently  the  Vine;  the 
Peach,  the  Quince,  the  Pear,  and  the  Apple,  are  invariably  planted 
in  the  gardens  of  the  Ksours,  and  in  the  Oasis  situated  near  the 
hills.  More  rarely  we  meet  in  the  Oasis,  the  Orange-tree,  Olives, 
Barley,  and  more  rarely  still.  Wheat,  which  is  cultivated  in  the 
irrigated  lands  of  the  neighbourhood  in  the  intervals  between  the 
•Date  plantations.  Onions,  Beans,  Carrots,  Bape,  and  Cabbages, 
occupy  a  large  place  among  the  plants  cultivated.  Pimento  is 
also  largely  cultivated  for  the  stimulating  properties  of  its  fruit, 
which  render  it  a  favourite  condiment  with  the  Arabs.  The 
Egg  plant,  or  Mad  Apple,  and  the  Love  Apple  {Lycopersicum 
esculentum),  are  cultivated  in  some  gardens  for  their  fruit.  Nimi- 
berless  species  of  Cucurbitacese  are  also  sown  in  the  gardens  in 
summer,  and  sometimes  attain  a  great  size.  The  Gombo  (Hibiscus 
esculentus)  is  cultivated  here  and  there  for  its  mucilaginous  fruit. 
The  industrial  and  fodder  plants  are  principally  Hemp,  repre- 
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mhiiIimI  h\  w  \\\\nv(  vurioty  ouIUmI  ITnw^hioh,  which  is  employed 
11  trxtdn  plant,  uiul  itx  o\tiviui(ios  iiiv  Hinokod  by  some  of  the  I^e* 
IrrvoMl  M\iMM\ihiu'U.  Tolmoro  in  alno  cultivated.   Henne  ( Lairm.-* 
ntrrtH'^),  llio  Iruvi'M  \^(  wWxAx  hnvo  Ihhmi  employed  as  a  black  coljor 
ill  ptinitnu^  In        \'\\\u\i\\vi{  in  th('  OasiK  of  Zeban." 

lM|uiitiiiuil  AlVh'ti  is  only  vorv  iiiiporibrtly  known,  in  coiue- 
ipiriirp  nC  (ho  tiTiiMv  ins^ihtbritmM  imture  of  its  coast.  The  ssok 
r<iiinNii('  \r^*otalion.  howovor,  provail  there  which  are  found  in 
nllirr  trnpiiMil  vr^iouM.  Wo  luav  roiiuirk  here  that  the  plants, 
wliioh  II vo  n.Haally  horhiootmH  in  oountrioH  without  the  tropiov 
limMiuio  li^nooiiM  in  thoso  iv^ions.  TIuh  in  the  ease  with  plants  of 
llto  raniilios  \\(  tho  K\ihiaooa'  an<l  tho  Malviu^iv.i>.  We  note  here  abo 
llto  alniii  it  oniito  ilisappoaranoo  of  tho  (^rucifenc  and  the  Caryo- 
ph\llaroio  Tho  |mvn  ailing  taniilios  aro  the  Jjeguminoseflc,  the 
Toiohinthnooto.  llio  Malvaoojo.  Uuhiaonv,  ArunthacesCy  Cappari- 
thiono,  anti  Auonaoou\ 

If  \\o  lalvo  a  ^hmoo  at  piwaiHn^  voj^^tation  proper  to  this 
rof^iun  o('  AlVioa.  wo  (iiul  upon  tho  humid  ooasts  impenetrable 
liin»NlH  tiirnuMl  of  Mangn>vos  (li/ti:o/>/fora  mangle  and  Aricennia 
^»/Wf*«^',"j.i\  IManlain-troos  ^.l///,srf.  Amomum)^  odd-Hhaped  Panda- 
naroio,  ^i^antio  Malvaooa'  ^suoh  as  tho  Haoluib),  some I^romeliacee 
ArohU'ii ,  \\\\k\  Ah»os.  Amon^  <iihors  is  v [Uh '  Stroirina^  which  fur- 
nishoN  (ho  Ahu's  of  nuMlioino.  This  and  sovoral  iieshy  Kuphorbias 
impn'Ns  (h«Mr  stran^'  oharaotoristios  uinm  tho  vigorous  vegetation 
of  this  n^^ion. 

It  wonlil  Ih'  dopriving  Afrioan  vogotation  of  its  richest  ornament 
n<tt  to  montion  its  admirahh'  l\ihns.  At  their  head  stands  the 
OliNo-likt*  Palm  (/■.'/(/ /.v  7/.^ tho  fruit  of  which,  of  the  size 
of  an  t>livo,  contains  so  much  oil  that  tho  liipiid  flows  out  when 
it  is  prossi^l  bctwtMMi  tho  tinpTs.  The  s^hhI  contains  a  sort  of 
hut  tor.  *rho  sap  of  this  pnvio\is  tree  yields  an  excellent  wine  ;  its 
loaves  prove  t»\collont  food  for  sheej)  and  p)ats,  and  its  fruit  the 
host  l*alm-«»il.  Hut  tho  truo_l*alm  wine  is  pHxluced  from  Safp/s 
r'ntifWa.  Another  of  this  elc»r*»iit  family  of  Palms  is  Lofloicea 
J.trMlii.nnn,  (he  fruit  of  which  is  lar«rer  than  a  man's  head,  and 
weighs  u])wards  of  twenty  pounds;  it  sonu'tinu^  floats  as  far  as 
the  coast  of  India. 

It  is  a  fact  worthy  i»f  remark  that  in  this  region  very  feg*  Ferns 
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or  grchids  are  observed,  ancl  yet  these  groups  of  plants  are  ex- 
tremely numerous  in  other  tropical  countries. 

Among  the  Exotic  vegetables  which  are  successfully  cultivated 
in  Central  Africa  we  may  reckon  Maize,  Rice,  Sorghum,  IndiMi 
Com,  Manioch,  the  Caladium  emilentuMy  or  Caraibian  Cabbage,  a 
plant  belonging  to  the  family  of  the  Araceap,  the  rhizome  and 
leaves  of  which  are  alimentary ;  the  B^i^na,  the  Mango,  and  the 
Pagay-tree  (Carica  papaya)  ^  the  fruit  of  which,  about  the  size 
of  a  small  Melon,  is  eaten  either  raw  or  cooked,  and  the  pulp, 
mixed  with  sugar,  forms  a  delicious  marmalade ;  also  the  Ananas. 
Figs,  Coffee  shrub.  Sugar-cane,  and  Ginger,  divers  species  of 
Haricots,  and  various  species  of  Dolechos,  the  Earth-nuts,  Cotton 
plant.  Tobacco,  and  Tamarinds.  Plate  XXII.,  which  represents  an 
Abyssinian  village,  will  give  some  idea  of  the  vegetation  of  Equa- 
torial Africa.  Alongside  the  lofty  Palms  and  Adanitonias  we  see 
here  the  usual  arrangements  for  cultivating  rice. 

South  Airica,  the  region  of  the  Cape  of  Good  Hope,  is  the 
country  of  the  Proteas,  Pelargoniums,  EpacridesB,  Oxalids,  and 
Ixias,  numerous  species  and  endless  varieties  of  which  decorate 
our  hothouses  and  parterres.  No  other  countrv  can  compare  with 
this  region  for  the  prodigious  abundance  and  dimensions  of  its 
Heaths.  It  is  their  true  country.  While  the  plains  of  Europe, 
the  Alps  included,  can  scarcely  point  out  half  a  dozen  species,  at 
the  Cape  there  are  mn^y  >^"Ti/lr<w1fl  They  attain  sometimes  the 
height  of  fifteen  or  sixteen  feet.  Their  leaves  are  small,  incon- 
spicuous, and  aricular ;  but  their  flowers  are  sometimes  very  grand, 
and  the  colours  which  decorate  them  brilliant  in  the  extreme, 
varying  from  the  softest  shades  to  everything  that  is  dazzling. 

The  Flora  of  this  region  is  rich  in  vegetable  forms,  but  it  is  by 
no  means  smiling  in  its  aspect.  We  find  no  true  forests,  grand 
and  sombre,  in  the  whole  region ;  there  are  few  creeping  plants, 
but,  on  the  other  hand,  there  are  many  grass  plants.  The  most 
characteristic  families  are  the  RestiacesD,  IridesD,  Proteaceso, 
EricaceeD,  Ficoides,  Drosma,  Geraniaceae,  OxalideaB,  Polygals. 
Among  the  various  species  we  may  mention  the  Ixias ;  the  Gla- 
dioles,  with  their  sword-shaped  leaves  and  parti-coloured  flowers  ; 
the  Strelitzias,  so  remarkable  for  their  inflorescence  and  for  the  odd 
division  of  their  blue  and  yellow  flowers ;  the  Proteas,  so  named  from 
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their  diversity  of  appearance ;  the  LeucadendroxiBy  <tf  vhidi  m  I 
H]>ecic;M,  L,  arffefitium  (the  Silver-tree),  rises  to  the  heiglit     frv  I 
tiiirty  to  forty  feet,  ita  branches  charged  with  lanceolate  )em  | 
nearly  white  and  silvery,  and  of  silky  appearance,  with  heads  d  1 
bright  yellow  flowers ;  the  Ericem,  with  ri^d,  everg;reeii,  whcriei 
leaveH,  and  niono{)etaIou8  flowers,  of  which  this  seems  to  be  tk 
natural  hcinie.    We  may  add  to  our  summary  the  Helichirm 
and  (JnuphaliumH,  the  cor}'mbiferous  composites,  better  known  k 
limmrU'Uea;  the  Mcsembryanthemums, or  Ice  plants;  theStapdiai 
of  ^rotcw^iie  ap{>earance,  with  star-like  flowers  ;  the  leafless  Asd^ 
piadH,  with  angular  fleshy  stem  and  showy  flowers,  bat  somevloi 
fwtid  odour;  the  Thylieas,  a  genus  of  Rhamnads,  somewhat  resem- 
bling IleutliH,  with  abundant  evergreen  foliage  flowering  in  small 
eottonouH  lieadH  of  white  flowers ;  and  last,  by  no  means  least,  tlie 
IMurgoniiuuH,  of  which  an  infinite  vaiiety,  the  result  of  culture, 
are  known.    Add  to  these  theOxalids,  the  evergreen  SpcanmanML 
whoHe  white  floweru,  stamens  with  purple  filaments  and  irritsfak 
antluTH,  ure  ho  ornamental  in  Orangeries. 

It  iH  \\\y^n\  tlie  8andy  coast  of  this  curious  botanical  region  that 
such  pluntH  us  the  StajKdias,  Iridetc,  Ice  plants,  and  Dissmos 
abound.  The  Heaths  and  Crassulads  grow  upon  the  slopes  of  the 
mountains. 

The  cultivated  {)Iunts  arc  the  Cereals,  most  of  the  fruits  and 
legunu^s  of  KuroiK%  the  Sorghums  of  Caifreland,  the  Banana,  the 
Tamarind,  and  the  Uuava-tree. 

America. 

Vegetation  is  richer  and  more  varied  in  America  than  in  any 
other  part  of  the  globe.  Beginning  with  NoftS  America,  we  find 
its  roruF^'cgetation  quite  analogous  to  that  of  Europe  and  Asia 
under  the  same  latitudes.  The  same  kind  of  trees  are  found  there. 
The  Willow,  Birch,  and  Poplar,  exposed  to  the  persistent  action 
of  the  cold,  iKH'onie  stunted  bushes ;  and  even  the  same  herbaceous 
forms  of  Saxifrages,  Mosses,  and  Lichens  prevail. 

Without  dwelling  on  the  Arctic  regions,  then,  we  may  divide 
this  immense  country  into  two  regions :  one  of  which,  descending 
as  far  as  30^,  may  be  called  the  Northern  region ;  the  other,  com- 
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iprehended  between  36^  and  30^  of  latitude,  will  constitute  the 
t  Southern  region. 

The  Northern  region  of  America  well  deserves  to  be  called  the 
region  of  theStarworts  and  the  Golden  or  Copper  Birches  {SoHdagd) ; 
those  beautiful  composites  abound  there  with  the  genera  Liatrus, 
Hudieckia,  and  Gaillardia  of  the  same  family.  The  (Enotheras, 
Clarkias,  Andromedas,  and  Kalmias,  charming  ornamental  plants, 
well  known  in  our  flower  gardens,  likewise  characterise  this  vege- 
table zone.  Amongst  the  most  abundant  species,  we  may  mention 
the  nimierous  species  of  Pines,  Firs,  Larches,  Thujas,  Junipers  ;  no 
less  than  twenty-seven  species  of  Willow,  twenty-five  others  consist 
of  Oaks,  Beeches,  Chestnuts,  Wych  Elms,  and  Hornbeams,  Alders, 
Birches,  Poplars,  Ash,  and  Elms,  with  which  are  mingled  the 
American  Plane ;  the  Liquidambars,  the  trunk  and  branches  of 
which  furnish  juices  used  in  medicine ;  the  Tulip-tree,  with  singu- 
larly truncate  leaves  and  large,  spreading,  solitary,  yellowish 
flowers;  different  species  of  Maples,  Lime-trees,  Robinias,  and  Wal- 
nut-trees. Together  with  these  numerous  and  varied  arborescent 
species,  which  attain  considerable  dimensions,  grow  the  Myrica 
ceriferay  which  furnishes  an  abundant  wax  drawn  from  the  frxdt  by 
boiling  ;  the  Currant  bush  {Ribes),  with  coloured  and  ornamental 
flowers  in  great  varieties  of  red,  yellow,  and  white ;  the  elegant 
Andromeda,  Azalea,  Bhododendron  and  Meadow  Sweet  present 
themselves  in  endless  varieties  ;  Simiacs,  a  species  of  which  {RAus 
toxicodendron)^  with  greenish  yellow  flowers,  contains  a  juice  so  acrid 
that  contact  with  it  produces  blisters  and  erysipelas,  and  others  a 
dangerous  poison ;  with  Ceanothus,  Hollies,  and  Blackberries. 

The  Southern  region  is  comprehended  between  30^  and  36^ ; 
its  vegetation  somewhat  resembles  that  of  the  tropics,  being  a 
transition  between  the  temperate  and  torrid  zones.  Walnuts, 
Wych  Elms,  Chestnuts,  and  Oaks  are  found  there,  and  alongside 
of  them  three  specimens  of  Palms, — the  CAamcerops  palmetto^  the 
terminal  buds  of  which  form  a  delicious  legimie ;  some  Yuccas^ 
some  Zamias  among  the  Cycadeae;  some  Passifloras,  woody 
twining  plants,  such  as  Bignonia  Sapindtis,  Cactuses,  Laurels. 
Lastly,  by  the  side  of  the  Tuh'p-trees,  Pavias  and  Bobinias,  grow 
magnificent  Magnolias,  of  which  this  is  the  true  domain.  The 
vegetation  of  this  region  is  thus  remarkable  in  its  variety.  The 
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Sugnr-cunc,  Indigo,  Cotton-tree,  and  Tobacco  cover  the  coltin 
plaiuH.  In  MiH80uri,  Texas,  Arkansas,  and  MexioOy  the  pm 
(uiloiiy  of  tlie  Cactuses  arise  into  lofty  stems.  In  this  region  CsM 
o/)tnffffty  dcreif^,  liJc/miocactu^,  and  Melocactus  raise  their  on 
branching  sicms  and  clustering  flowers.  The  most  remsifalil 
of  all  (loubth^HH  being  Cereus  giganteus.  It  inhabits  the  vilfal 
and  nioHt  inaccessible  regions,  requiring  little  or  no  mil  to  aittfl 
a  prodigiouH  development.  It  has  at  first  the  appeanmoe  of  si 
(*norniouH  loniahawk.  Thence  rises  a  column,  three  yardfl  bi£il 
>vhi(!li  branches  off  and  assumes  the  shape  of  an  immenaecS'l 
dclabruni,  tlie  height  of  which  may  be  twelve  or  thirteen  yiiil 
IMntc  XXr.  p.  41)4,  is  a  representation  of  several  Cactuses  beloiigiu| 
lo  thin  region,  from  an  original  drawing  by  M.  Bende,  a  FreoA 
travcHcr  in  tliin  country.  Mexico,  according  to  the  reports  of  bttt- 
niHtH,  may  be  divided  into  three  regions  by  its  several  latitnda 
Th(^  iirst  i»xlondH  from  the  valleys  as  far  as  the  Oak  forests;  to 
iH  llii^  n^gion  of  Pahns,  Cotton,  Indigo,  Sugar-cane,  Coffee  pbrt 
and  oilier  i'ruitH  of  the  tropical  zone.  The  second,  situated  at  u 
cU'valion  of  Hix  IhouHand  feet  above  the  sea,  is  the  temperate  region 
It  HtrctchcH  irom  the  Oak  forests  to  the  forests  of  Conifene.  A 
tluH  li(Mglit  the  1(>niperature  is  still  sufficient  to  ripen  sometropict 
i'ruilH.  l1io  iliird,  or  cold  region,  occupies  a  space  comprehenM 
bctwi'en  llio  conifers  and  et^^rnal  snow.  In  many  places  it  ]»•• 
H(»HK(»H  a  (climate  under  which  Pear,  Apple,  and  Cherry  tree^isA 
the  IN)tato,  can  still  ex})and  and  ripen  their  fruits  and  tnben 
In  ascending  from  ilie  foot  of  Orizaba,  Mimosas,  Acacias,  Gotten 
treses,  su('e(\ssivi»ly  appciir  and  disappear,  to  be  replaced  by  the  Con 
volvulus,  Trumjiet  flowers,  Oaks,  Palms,  Bananas,  Myrtles,  Lauiek 
Ti'rebintluie(Me,  Ferns,  Magnolias,  Arborescent-Ferns,  Composit^fl 
Plano-lri'es,  Storax,  Apples,  Pears,  Cherries,  Apricots,  Pome 
granates,  Lemon  and  Orange  trees,  Orchids,  Fuschias,  and  Cactuses 
In  the  plains  of  Venezuela,  known  under  the  name  of  Llanos 
over  which  we  propose  to  conduct  the  reader,  we  shall  find  in  Vol 
Alexander  Humboldt  a  faithful  and  eloquent  guide  to  the  vegeta* 
tion.  "  We  enterwl,"  he  says,  "into  the  basin  of  the  Llxmos,  ii 
the  M(»sa  of  Pesa,  in  92"  of  latitude.  The  sun  was  nearly  at  it 
zenith  ;  the  earth,  wherever  it  ai)peared,  was  sterile  and  destitute  o 
vegetation ;  the  temperature  was  at  48**  to  SO'^Cent. ;  not  a  breatl 
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ryof  wind  was  felt,  as  we  rode  upon  our  mules.    Nevertheless,  m  the 
lixnidst  of  this  apparent  calm,  whirlwinds  of  dust  rose  unceasingly, 
•3  chased  by  little  currents  of  air,  which  only  skimmed  the  surface  of 
If  the  soil  and  raised  the  dust,  giving  birth  to  a  difference  of  tempe- 
if  rature  between  naked  saildy  places  and  those  covered  with  vege- 
g  tation,  which  rendered  the  former  suffocating."  Through  this  atmo- 
ff  sphere  of  quartz  grains,  dry  fog,  and  banks  of  vapour,  sometimes 
I  waving  and  sinuous,  sometimes  even-shaped,  continues  the  learned 
I  traveller,  "  I  saw  naked  trunks  of  palm-trees,  destitute  even  of 
p  their  crowning  tuft  of  verdure.    The  trunks  appear  in  the  distance 
^  like  the  masts  of  ships  on  the  horizon.    There  is  something  im- 
,  posing,  but  sad  and  melancholy,  in  the  uniform  appearance  of  these 
steppes.    Everything  appears  immovable ;  the  shadow  of  a  little 
cloud,  which  sometimes  traverses  the  zenith,  announcing  the  ap- 
proach of  the  rainy  season,  is  scarcely  projected  upon  the  savannah. 
The  steppes  are  principally  covered  with  graminaceous  plants,  such 
as  Killen^a,  CenckniSy  and  Paspalum,    With  these  we  find  a  few 
plants  of  the  dicotyledonous  class,  such  as  the  Tumera ;  some, 
iJalmcea,  and,  what  is  very  remarkable,  the  little  Mimosa  pudia, 
with  leaves  quite  sensitive  to  the  touch,  which  the  Spaniards  call 
Ddmuderas.    The  same  race  of  cows  which  in  Spain  fatten  upon 
sainfoin  and  clover,  here  find  excellent  nourishment  in  the  herba- 
ceous Sensitive  plant.  In  the  east,  in  the  Llanos  of  Cairo  and  white 
Barcelona,  the  Cypura  and  Craniolaria,  with  their  beautiful  flowers, 
six  to  eight  inches  long,  rise  isolated  among  the  graminaceous 
plants.    The  pasturage  is  fertile,  not  only  near  rivers  subject  to 
inundations,  but  also  where  the  tnmks  of  the  palm-trees  are  most 
crowded,  which  is  attributable  to  the  shelter  and  protection  which 
they  give  from  the  sun's  rays — ^which  is  the  more  remarkable,  since 
the  Palm  of  the  Llanos  {Carypha  tectorum)  has  only  very  few  cor- 
rugated and  palmate  leaves,  like  those  of  the  ChamaropSy  the 
lower  of  which  are  always  parched  and  dried  up.     Beside  the 
isolated  trunks  of  Palms  we  also  find,  here  and  there,  in  the  Llanos, 
groups  of  Palms  in  which  the  Corypha  mingles  with  a  tree  of  the 
family  of  Proteacece — a  new  species  of  Rkopala^  with  hard  and 
resonant  leaves.    In  the  Llanos  of  Caracas,  the  Corypha  extends 
from  the  Mesade  Paja  jto  Guayaval.    More  to  the  north  and  north- 
west, it  is  replaced  by  another  species  of  the  same  genus,  with 
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leaves  equally  palmate,  but  much  larger.  To  the  south  of  Gaavanl 
other  Palms  predominate,  chiefly  the  pinnate- leaved  Piritu  andtb 
llauritia  Palm,  the  Sago-tree  of  America,  which  supplies  fira 
ceous  food,  good  wine,  thread  to  weave  into  hammocks  and  clodw 
and  wands  to  make  baskets ;  its  fruit,  in  shape,  resembling  pine-cosa 
being  t-overcd  with  scales,  like  those  of  Calamus  Rotang^  with  sow 
thing  of  an  apple  taste.  The  Guaraous,  whose  very  existence,  sol 
speak,  depends  on  the  Murichi  Palm  {Mauritia ,/&raeo«a),  obtain  n 
acid  and  verj'  refreshing  fermented  liquor  from  it.  This  Palm  la 
large,  shiny,  corrugated,  and  fan-like  leaves;  maintaining  a  nxM 
beautiful  verdure  in  times  of  the  greatest  drought.  The  sight  a 
it  alone  in  the  Llanos  produces  an  agreeable  and  refreshing  sena 
tion  ;  and  the  Murichi,  laden  with  its  scaly  fruit,  contrasts  angti 
larly  with  the  sad  aspect  of  the  Palm  of  Cobija,  the  leaves  of  wUc 
are  always  grey,  and  covered  with  dust." 

As  we  ascend  from  the  low  country  of  central  America  toira« 
the  high  ridges  of  the  CordiUeras,  whirlwinds  of  snow  and  ha 
succeed,  each  day,  and  for  several  hours,  to  the  hot  rays  of  thesoi 
If  we  ascend  the  Andes,  between  20°  south  latitude  and  5°  nod 
at  a  height  of  from  five  thousand  to  niAe  thousand  feet  above  tl 
sea  level,  we  shall  find  extra-tropical  forms  of  vegetation  becGO 
more  abundant.  The  Graminaceee,  some  Amentacese— such  as  d 
Oaks,  Willows,  the  Labiateee,  EricinesD,  numerous  Composites 
Cttprifoliaceo),  TJmbellifera),  Rosaceae,  Cruciferas,  Itanunculac« 
Tropical  plants,  on  the  contrary,  disappear,  or  become  very  ran 
but  still,  isolated  species  of  Palms,  Pepper  plants,  Cactuses,  Passifl 
flowers,  and  Melostoma,  are  found  at  considerable  heights.  AmoD 
the  most  abundant  ligneous  species  is  the  Ceroxylon  andicoUiy  th 
highest  of  all  the  Palms,  which  reachs  the  height  of  one  hundre 
and  eighty  feet  and  upwards,  and  produces  a  wax  which  exude 
from  its  leaves,  and  from  the  base  of  their  petioles.  Humboldt' 
Willow  and  Oak,  several  species  of  Cinchona  and  other  Quinquinas 
which  here  reign  supreme ;  a  few  Hollies  and  Andromedas.  Veg€ 
tables  cultivated  between  the  tropics,  in  Mexico,  and  as  far  souths 
the  river  Amazon,  disappear  almost  entirely  here  \  but  TVfaize  an( 
Coffee,  the  cereals  and  European  fruits,  are  cultivated  in  thes 
regions ;  Potatoes ;  Chenopodium  chinoa^  the  seeds  of  which,  wha 
boiled,  serve  as  food  for  the  inhabitants  of  the  mountains. 


GEOGEAPmOAL  DISTRIBUTION  OF  PLANTS.  MS 


If  we  ascend  to  the  height  of  nine  thousand  feet  above  the  sea  on 
the  Andes,  and  in  the  same  latitude,  tropical  forms  of  vegetation 
almost  entirely  disappear.  Those,  on  the  contrary,  which  cha- 
racterise temperate  climates,  and  even  of  the  polar  regions,  become 
abundant.  Large  trees  are  no  longer  seen.  Alder  bushes.  Bil- 
berries, Currants,  Escallonia,  with  bitter  and  tonic  leaves,  of 
which  this  is  the  home ;  Hollies  and  Drymarias  are  bushes 
belonging  to  these  regions,  as  well  as  the  curious  Calceolarias, 
with  shoe-shaped  corolla,  the  seeds  of  which  have  supplied  horti- 
culture with  an  infinite  number  of  varieties.  Amongst  the  cha- 
racteristic families  we  also  find  TJmbelliferaD,  CaryophyllaceaB, 
Crucifene,  CyperacesB,  Mosses,  and  Lichens.  Returning  to  more 
circumscribed  vegetable  districts,  the  (climate  of  Caracas  has  often 
been  called  one  of  perpetual  spring.  A  more  delicious  tempera- 
ture cannot  be  conceived.  During  the  day  it  ranges  between 
16^  and  20^  Cent.,  and  in  the  night  between  16^  and  18^,  with 
vegetative  powers  at  once  favourable  to  the  growth  of  the  Banana, 
the  Orange,  the  Coffee  shrub,  the  Apple,  Apricot,  and  Wheat. 

We  must  not  quit  these  regions  without  mentioning  two  beneficent 
trees — the  Theobroma  cacao  and  the  Cow- tree.  The  roasted  and 
crushed  seeds  of  Theobroma  cacao,  with  the  addition  of  sugar,  make 
chocolate.  Humboldt  gives  the  following  account  of  the  Cow-tree, 
which  has  much  of  the  bearing  of  Chrysopfiyllum  ainito,  "The  fruit," 
Humboldt  tells  us,  "  is  rather  fleshy,  consisting  of  one,  sometimes 
two  nuts.  When  incisions  are  made  in  the  trunk  an  abundance 
of  thick  glutinous  milk  flows,  which  is  without  any  acidity.  This 
substance  exhales  a  very  agreeable  balsam-like  odour.  It  was 
presented  to  us  in  the  fruit  of  the  Calabash- tree.  We  drank 
considerable  quantities  of  it  in  the  evening  before  going  to  bed, 
and  again  early  in  the  morning,  without  experiencing  any 
injurious  effects.  Negroes  and  free  people  who  work  in  the 
plantations  drink  of  it,  and  soak  their  bread,  maize,  or  tapioca  in 
it.  The  master  of  the  farm  assured  us  that  the  slaves  fattened 
visibly  during  the  season  when  the  Palo  de  Vacca  furnishes  them 
with  most  milk.  Upon  the  arid  flank  of  a  rock,"  adds  Yon 
Himiboldt,  "  there  grows  a  tree  whose  leaves  are  dry  and  coria- 
ceous, its  great  ligneous  roots  almost  piercing  the  stone.  During 
many  months  of  the  year  not  a  shower  waters  its  foliage,  the 
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branches  appear  dry  and  dead ;  but  when  the  trunk  is  pierce 
a  sweet  and  nourishing  milk  follows  the  incision/' 

Shall  we  now  describe  the  wild  beauties  of  the  impenetrabl 
forests  of  Guyana?  take  our  walk  in  these  immense  savannalif 
animated  by  Graminaceoe,  by  clusters  of  Myrtaceae,  magnificeD 
Orchids  and  Mclastoma,  while  elegant  Palm-trees  here  ani 
there  arrange  themselves  in  picturesque  groups?  or  shall  ir 
rather  navigate  the  tranquil  waves  of  the  quiet  Guyana,  upoi 
whose  waters  the  splendid  Victoria  Kegia  spreads  her  broat 
leaves,  while  its  magnificent  flowers  proclaim  her  queen  of  th- 
NjTnphaceao  ? 

In  order  to  penetrate  to  the  heart  of  the  vegetation  of  Brazil 
the  region  of  Palms  and  Melastoma,  this  land  of  promise  t 
naturalists,  we  shall  again  take  as  our  guide  Messieurs  Martins  aiu 
Auguste  de  St.  Ililaire,  who  have  written  with  much  exactnes 
on  the  vegetable  wonders  displayed  in  the  Brazilian  forest* 
Their  aspect  varies  according  to  the  nature  of  the  soil,  and  th 
distribution  of  water  traversing  them.  If  these  forests  are  no 
the  seat  of  a  constant  supply  of  moisture,  or  if  the  moisture  i 
only  renewed  by  periodical  rains,  the  drought  stops  the  vegetation 
and  it  becomes  intermittent,  as  in  European  climates.  This  is  th 
case  in  the  Catingas.  The  vegetation  of  the  untrodden  forests,  o 
the  contrarj^  of  which  Auguste  de  St.  Hilaire  gives  an  eloquen 
picture,  is  the  reverse  of  this ;  excited  by  the  ceaseless  action  c 
the  two  agents,  himiidity  and  heat,  the  vegetation  of  the  Yirgi 
forests  remains  in  a  state  of  continual  activity.  The  winter  is  onl 
distinguished  from  the  simimer  by  a  shade  of  colour  in  the  veidui 
of  the  foliage ;  and  if  some  of  the  trees  lose  their  leaves,  it  ; 
to  assume  immediately  a  new  appearance.  Now  let  us  listen  t 
the  French  botanist.  Auguste  de  St.  Ililaire  says,  "  When  a 
European  arrives  in  America,  and  sees  from  a  distance  the  ui 
trodden  forests  for  the  first  time,  he  is  no  longer  astonished  f 
all  the  singular,  forms  which  he  admired  in  European  hothouses 
hero  they  are  mingled  in  masses  and  lost.  But  he  is  astpnishe 
to  find  in  the  outline  of  the  forests  so  little  difference  betwee 
those  of  his  own  country  and  those  of  the  New  World.  J 
anything  strikes  him,  it  is  only  the  grandeur  of  the  proportion 
and  the  deep  green  colour  of  the  leaves,  which,  under  the  moe 
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brilliant  sky  imaginable,  impart  a  grave  and  severe  aspect  to  the 
landscape. 

"  In  order  to  appreciate  all  the  beauties  of  a  tropical  forest, 
we  ninst  plunge  into  retreats  as  old  as  the  world.  Nothing  there 
reminds  us  of  the  fatiguing  monotony  of  our  Oak  and  Fir  forests ; 
each  tree  has  a  bearing  peculiar  to  itself.  Each  has  its  own 
foliage,  and  often  its  own  peculiar  shade  of  verdure.  Gigantic 
specimens  of  vegetation,  each  belonging  to^  different,  sometimes 
to  remote  families,  mingle  their  branches  and  blend  their  foliage. 
Five-leaved  BignonisB  grow  beside  Ca^ealpinias,  and  the  golden 
leaves  of  the  Cassia  spread  themselves  in  falling  upon  arbo- 
rescent Ferns.  Myrtles,  and  Eugenias,  with  their  thousand  times 
divided  branches,  are  finely  contrasted  with  the  elegant  simplicity 
of  the  Palms,  and  Cecropia  spreads  its  broad  leaves  and  branches, 
which  resemble  immense  candelabra,  among  the  delicate  folioles 
of  the  Mimosse.  There  are  trees  with  perf&ctly  smooth  bark, 
others  defended  by  prickly  spines;  and  the  enormous  trunk  of 
a  species  of  Wild  Fig  spreads  itself  out  like  oblique  blades, 
which  seem  to  support  it  like  so  many  arched  buttresses. 

"  The  obscure  flowers  of  our  Beeches  and  Oaks  are  only  per- 
ceptible to  naturalists ;  but  in  the  forests  of  South  America  gigantic 
trees  often  display  the  most  brilliant  colours  in  their  coroUa. 
Long  golden  clusters  hang  from  the  branches  of  the  Cassia.  The 
Yochysias  erect  their  thrysus  of  odd-shaped  yellow  flowers.  Yellow 
and  sometimes  purple  corollas,  longer  than  those  of  our  Digitalis, 
cover  in  profusion  the  tree  of  the  Trumpet- flowered  Bignonia;  and 
the  Chorisia  are  decked  in  flowers  which  somewhat  resemble  our 
Lily  in  shape,  and  remind  us  of  the  Alistra)meria  from  the  mix- 
ture of  colours  they  present. 

"  Certain^vegetable  forms,  which  assume  at  home  very  humble 
proportions,  present  themselves  with  a  floral  pomp  xmjgiown  in 
temperate  climates;  some  Borraginacea)  become  shrubs,  many 
Euphorbials  assume  the  proportions  of  majestic  trees,  offering 
an  agreeable  shelter  under  their  thick  umbrageous  foliage." 

But  it  is  principally  among  the  Graminca)  that  the  greatest 
difference  is  observable.  Of  these  there  are  a  great  number  which 
attain  no  larger  dimensions  than  our  Wild  Oat  (Bramuis),  forming 
masses  of  grass  only  distinguished  from  European  species  by  their 
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Btema  being  more  branchy  and  the  leaves  larger.  Oth 
up  into  lofty  stipes  of  graceful  appearance.  At  first  the; 
ri^ht  an  a  lance,  terminating  in  a  paint,  with  cmlv 
n.*rtciiibling  a  large  flcale,  at  each  intemode  ;  when  t] 
a  bhort  branchy  crown  springs  firom  their  axilla  bearing 
IcavcH.  The  stems  of  the  Bamboos  are  thus  decorated  w 
cillute  leaves,  at  regular  intervaK  which  are  naturally  co] 
form  elegant  arbours^  between  the  trees.  It  is  to  th 
princii>ally  that  tropical  forests  are  indebted  for  their  pi^ 
beauty,  and  these  are  the  source  of  the  most  varied  effec 
IIoneyKuckle  and  the  I\y  give  but  a  faint  idea  of  the  aji 
presented  by  the  crowd  of  climbing  and  creeping*  plants  belc 
many  different  families.  These  are  Bignomace^jBy  Baukinic 
and  IlippocratedSy  and  while  they  all  require  a  support,  t 
have  notwithstanding  a  bearing  peculiar  to  themselvc 
of  those  climbing  parasites  will  encircle  the  trunk  of  th 
trees  to  a  prodigious  height ;  the  marks  left  by  the  oL 
seeming  in  their  lozenge-shaped  design  to  resemble  the  a 
seq)ent.  From  this  parasitic  stem  spring  large  leaves  of 
•  grec«n,  while  its  lower  parts  give  birth  to  slender  root 
descend  again  to  the  earth  straight  as  a  plum-line.  The  tr 
bears  the  Spanish  name  of  Cipo-Matador,  the  Murderov 
has  a  trunk  as  straight  as  our  poplar,  but  so  slight  that  il 
support  itself  alone,  but  must  find  support  on  a  nei^h 
tree  more  robust  than  itself.  It  presses  against  its  stem,  i 
its  aerial  roots,  which  embrace  it  at  intervals  like  so  many 
osiers,  by  which  it  secures  itself  and  defies  the  most  terril 
ricancs.  Some  Lianes  resemble  waving  ribbons,  pthers  are 
in  large  spirals,  or  hanging  in  festoons,  spreading  between  t] 
and  darting  from  one  to  another,  twining  round  them  and  f 
into  masses  of  stem,  leaves,  and  flowers,  where  the  observe 
finds  it  diflScult  to  render  to  each  vegetable  what  belong-s  t<: 
Thousands  of  different  species  of  shrubs,  MelastomaceaD, 
ginaceoD,  Pipers,  and  Acanthaceao,  springing  up  round  th 
of  large  trees,  fill  up  the  intervals  left  between  them.  TilL 
and  Orchids,  with  flowers  of  strange  and  whimsical  shape, 
their  appearance,  and  these  often  serve  as  supports  to  othe: 
sites.    Numerous  brooks  generally  run  through  these  j 
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!    communicating  their  own  freshness  to  the  forest  vegetation,  p»e- 
5    senting  to  the  tired  trayeller  a  delicious  and  limpid  water,  while 
:    the  banks  of  the  stream  are  carpeted  with  mosses,  Lycopodes,  and 
I    Ferns,  from  the  midst  of  which  spring  Begonias,  with  delicate 
I    and  succulent  stems,  unequal  leaves,  and  flesh-coloured  flowers. 
I    Plate  XXIII.  is  a  reproduction  of  a  celebrated  engraving  published 
about  the  year  1825.    It  represents  the  untrodden  depths  of  a 
Brazilian  forest,  from  a  picture  by  the  Count  de  Forbin,  Director 
of  the  Royal  Museum.    If  wo  glance  at  the  vegetation  of  t£e 
countries  of  the  great  American  continent  situated  above  the 
tropic  of  Capricorn,  which  constitute  Chili,  La  Plata,  and  Pata- 
gonia, we  shall  find  two  Palms  in  Chili, — these  are  the  Julxm 
Spectabilis,  and  the  Ceroxylon  australis,  a  magnificent  tree ;  the 
Araucaria  imbricata,  which  rises  to  the  height  of  a  hundred  and 
fifty  feet ;  its  verticillate  branches  lying  almost  horizontally,  and 
covered  with  spiny  leaves.     This   tree  here  forms  immense 
forests.  A  few  GramineaD,  Heaths,  Labiatae,  Umbellifers,  Fuchsias, 
Loasas,  M}Ttles,  and  Laurel-bushes,  but  particularly  ligneous 
composites,  form  the  chief  part  of  the  vegetation. 

The  forests  of  Paraguay,  still  little  known,  situated  along  the 
coast  of  the  Atlantic,  consist  of  ligneous  ComposiUs  and  Ilex 
Paraguensis,  usually  called  Paraguayan  Tea,  of  which  Paraguay 
annually  exports  nearly  five  hundred  million  pounds. 

In  the  Argentine  Republic,  Auguste  de  Saint  Hilaire  found 
about  five  hundred  species  of  plants,  amongst  which  only  fifteen 
belonged  to  families  which  are  not  European. 

When  we  reach  the  south  coast  of  Patagonia  and  the  Falkland 
Islands,  a  few  brown  and  coriaceous  Gramineao  and  CyperaceoD, 
such  as  Dactylis  ccespitosay  Carex  trifiday  Bolax  glebaria^  Nine- 
leaved  Oxalis,  Cardamine  glacialiSy  a  Veronica,  a  Calceolaria,  an 
Aster,  Opuntia  Darmniiy  Lomaria  Magellanica  among  the  arbo- 
rescent Ferns,  a  few  Brambles,  thickets  of  Bilberries  and  Arbutus, 
include  nearly  the  whole  of  the  vegetation  of  these  desert  lands, 
where  Mosses,  Hepaticas,  and  Lichens  reign  supreme.  We  now 
reach  the  southern  part  of  South  America.  We  approach  the 
South  Pole ;  consequently  vegetation  almost  entirely  ceases  :  we 
find  upon  this  frozen  soil  the  general  characteristics  of  Polar 
vegetation.     In  the  stormy  region  of  Terra  del  Fuego  thick 
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forests  cover  the  mountains,  where  they  are  sheltered  i 
wind,  to  the  height  of  fifteen  hundred  feet  above  the  lev< 
sea.  The  Ikwh,  with  Birch-like  leaves,  predominate 
then  conies  the  Antarctic  and  Forster's  Beech,  accomp 
Burberry  and  Currant  bushes. 

At  the  Ilennit's  Isle,  the  most  southerly  point  of  the  1 
continent,  there  is  still  some  arborescent  vegetation.  Hoo 
observed  eighty-four  flowering  plants  and  many  Cryptog 
Mushroom  found  there  constitutes  the  principal  alimez 
miserable  inhabitants  of  these  glacial  regions. 

AusiiL^LiAN  Vegetation. 

The  Australian  Flora  and  Fauna  are  somewhat  differ 
those  of  any  other  part  of  the  world.  From  the  stati 
geological  knowledge  it  does  not  appear  possible  that  thi 
the  world  can  be  considered  contemporary  with  either  of  1 
divisions  of  the  globe.  The  study  of  animals  and  plants  of 
leads  naturalists  to  the  conclusion  that  these  countrie 
to  a  later  creation  than  the  rest  of  the  earth :  that  its  islands 
from  the  deep  at  a  period  posterior  to  the  continents  of  Sure 
Africa,  and  America ;  and  it  seems  to  belong  to  the  te 
secondary  epochs.  In  fact  oil  the  Marsupial  ftniiYiftlg  i^^] 
type  of  Mammiferae  inferior  to  those  found  in  the  fossil 
Jui'assic  rocks,  and  it^  vegetation  presents  such  anomalies  \ 
be  expected  in  the  tertiary  period  more  than  in  that  of  c 
It  presents  forms  more  ancient  than  any  other  contempora 
tation.  More  than  nine- tenths  of  the  species  found  between 
35^  south  latitude,  in  Australia,  absolutely  belong  to  these 
They  constitute  several  completely  distinct  families.  Oth^ 
families  which  are  scarcely  represented  in  any  other  pan 
globe.  Those  even  which  belong  to  groups  more  g{ 
diffused,  disguise  their  natural  affinities  under  forms  so 
and  unlike  their  congeners,  that  they  have  been  called  the  i 
of  the  vegetable  world.  The  different  species  of  two 
namely,  the  Eucalyptus  among  the  Myrtace-e,  and  the 
among  the  Legu mindset,  form  perhaps,  from  their  nimil 
dimension,  one  half  of  the  vegetation  which  covers  the  < 
(Fig.  109).    Their  leaves  are  reduced  to  phyUodium.  ] 
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these  phyllodes  nor  the  limb  of  the  real  leaves  are  placed  horizon- 
tally, like  those  of  Europe  and  other  parts  of  the  world,  but,  as 
represented  in  the  engraving,  they  are  perpendicular  to  the  surface 
of  the  soil,  so  that  the  light  shining  between  these  vertical  blades 
is  not  arrested,  as  is  the  case  with  our  trees  and  bushes.  The 
consequence  is  that  the  leaves 
are  placed  transversely  one 
above  the  other ;  hence  they 
are  only  subjected  to  one  series 
of  reflections,  producing  re- 
sults not  familiar  to  us. 

The  efiect  produced  by 
masses  of  Australian  verdure 
is  thus  entirely  different  from 
that  to  which  we  are  accus- 
tomed in  Europe.  The  aspects 
of  these  forests  particularly 
struck  the  first  travellers  who 
visited  them,  from  the  singular 
sensation  communicated  to  the 
eye  by  this  mode  of  distribut- 
ing light  and  shade. 

The  Eucalyptus,  which  oc- 
cupies such  a  large  place  in 
Australian  vegetation,  may  be 
said  to  be  the  sacred  tree  with 
the  natives ;  it  shadows  the 
tombs  of  the  savage  inhabi- 
tants of  these  countries.  Sir 
Thomas  Mitchell,  the  traveller  to  whom  we  owe  the  first  scien- 
tific description  of  Australia,  has  given  a  remarkable  picture  of 
these  "groves  of  death,"  which  are  daily  becoming  more  and  more 
rare,  and  will  disappear  under  the  influence  of  European  colonisa- 
tion. He  relates  that  these  groves  mark  the  centre  of  the  .patri- 
monial land  of  each  great  Australian  tribe.  Little  ttmuli  of  grass, 
and  sandy  footpaths,  surround  the  clumps  of  these  ftmereal  squares, 
over  which  spreads  the  shadow  of  the  Eucalyptus  and  Xanthorrea. 
In  addition  to  the  magnificent  Eucalyptus  and  simple-leaved  Mimosa, 


Fi^r.  447.~Acacia  PentadenU. 
j9,the  petiole,  fonninfr  aflat,  leaf  like  member,  or 
phyllotlium,  A.  with  leaflets;  B,  the  phyllodiom, 
without  aiiy  leafleta. 
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which  predominate  in  the  forests  and  give  quite  a  special  charactc 
to  Australian  vegetation,  if  we  name  the  Xanthorrea,  the  Casuaiini 
the  Arnucaria  excelmy  a  few  elegant  Epacridee^,  a  great  number  ( 
pretty  LeguminoseuD  and  OrchidaceeDy  we  shall  ^ve  a  general  ide 
of  the  vegetable  mantle  which  covers  and  decorates,  in  a  manner  s 
original,  the  whole  continent,  if  we  may  so  call  it,  of  Australia 
The  Xanthorrea  has  a  thick  stem;  long,  narrow,  linear  leaT« 
curved  and  spreading  at  the  simimit,  from  the  centre  of  whic 
rises  an  elongated  stipe,  terminated  by  a  spike  of  robust  flower 
which  impress  their  peculiar  character  on  all  places  where  i 
abounds.  The  Casuarina  has  long,  pendent,  and  drooping  bougb 
most  delicately  articulated.  Araucaria  excelsa^  whose  column-lik 
trunk  and  verticillated  branches  rise  to  the  height  of  ninety  or 
hundred  feet;  the  elegant  Epacridese  with  flowers  so  varied;  aiaf 
number  of  pretty  Legimiinosa>,  which  now  add  to  the  riches  of  on 

hothouses  ;  more  than  a  hxmdred  and  twenty  Orchidacese  ^neorl 

all  belong  exclusively  to  the  special  vegetation  of  Australia. 

The  large  islands  of  New  Zealand  almost  correspond  in  latitud 
to  the  zone  which  we  have  been  examining.  These  islands  ai 
the  nearest  land  (considering  Van  Diemen's  Liand  as  part  ( 
Australia)  and  are  interesting  as  being  the  direct  antipodes  ( 
Western  Euroi>e,  and  because  they  repeat  as  it  were  our  Meditei 
ranean  region  on  the  other  side  of  the  globe.  While  resemblin; 
it  in  climate,  however,  the  native  vegetation  has  its  own  charac 
teristics.  It  has  some  features  in  common  with  Australia  and  th 
tropics,  as  will  appear  from  the  account  given  of  them  by  Messr 
Richard  and  Lesson,  whose  account  we  chiefly  follow. 

In  the  large  island  of  Tha-na-Mawi  there  are  immense  forest 
of  Liancs  and  interlacing  shrubs,  which  render  them  impenetrabL 
In  these  forests  there  exist,  no  doubt,  trees  of  gigantic  dimensioni 
for  the  canoes  of  the  natives  are  sometimes  as  much  as  sixty  fe< 
long,  and  from  three  to  four  broad,  all  hollowed  out  of  one  trunl 
At  from  two  to  four  miles  from  the  coast  Messrs.  Richard  an 
Lesson  saw  largo  spaces,  very  low  and  probably  marshy,  covere 
with  great  masses  of  green  trees,  of  which  the  Dacrydiunt  ciiprei 
sinum  and  Podocarpus  dacrydioldeSy  and  some  others,  form  th 
principal  species.  The  vegetation  of  the  harbour  where  the  ^strc 
labe  lay  was  very  beautiful,  although  the  mmiber  of  cryptogamou 
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plants  almost  equalled  that  of  the  Phanerogames.  The  European 
is  surprised  to  meet  there  many  vegetables  from  home,  or  closely 
allied  to  them,  such  as  Senecios,  Veronicas,  Rushes,  the  Acrid 
Ranunculus,  &c. ;  and,  on  the  other  hand,  several  unknown  vege- 
tables, particularly  those  of  New  Zealand,  grow  abundantly  in 
these  localities,  such,  amongst  others,  as  the  Phormium  tenaXy 
called  by  Europeans  New  Zealand  Flax,  because  its  fibres  furnish 
a  very  strong  thread,  very  much  used  in  the  manufacture  of 
certain  fabrics. 

Ferns  form  almost  a  seventh  of  the  whole  vegetation  of  this 
country.  Among  the  monocotyledons  are  the  Graminese  and 
Cyperaceao.  Among  the  dicotyledons  the  TJmbellifera),  Crucifera), 
and  (Enothera).  New  Zealand  only  furnishes  a  small  number 
of  alimentary  plants.  The  aboriginal  inhabitants  of  this  archi- 
pelago, for  the  most  part  icthyophagons,  were  long  reduced  to  the 
fecculent  roQLQLa_Efini,  the  Pteris  esculenta,  foL-fijpd,  when  they 
coidd  not  obtain  fish.  None  oY their  trees  produce  large  fruit.  The 
Tare  or  Ccdadium  esculentum  and  the  8weet  Potato  {Convolmlus 
batatua)  also  serve  as  nourishment  to  the  inhabitants  of  these 
countries.  It  is  to  be  remarked  that  European  vegetables,  introduced 
into  New  Zealand  by  sailors,  are  propagated  there  with  such  facility 
that  the  aspect  of  the  ground,  as  well  as  conditions  of  life,  are 
greatly  modified.  Amongst  the  vegetables  proper  to  the  archi- 
pelago in  question  we  may  note  the  Corypha  australis  amongst  the 
Palms,  arborescent  Dracaenas,  forests  of  ConifersB,  with  large 
leaves,  the  Damrmra^  and  Metrosideros  amongst  the  Myrtaceae. 

Mountain  Vegetation. 

We  have  briefly  traversed  the  principal  botanical  regions  of  the 
globe ;  and  in  the  course  of  oiir  survey,  we  have  seen  that  vege- 
tation changes  with  the  latitude :  that  is  to  say,  according  to  the 
distance  of  the  equator.  As  we  advance  from  the  equator  towards 
the  poles  we  meet  in  succession  with  the  equatorial,  tropical,  tem- 
perate, and  polar  zones — ^vegetation  gradually  losing  its  power,  a 
fact  which  is  proved  most  satisfactorily  by  the  decreasing  number 
of  species  and  by  their  dwarfed  appearance,  imtil  vegetation 
altogether  ceases  in  the  region  where  snow  reigns  eternal. 
When  heat  disappears  organic  life  is  extinguished,  and  vege- 
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table  organisation  is  subject  to  the  same  laws,  and  experiences 
loss  of  power  and  vigour  proportioned  to  the  decrease  of  heat. 

But  a  natural  reflciption  presents  itself  immediately,  as  a  corollary 
upon  these  remarks. 

When  we  ascend  a  mountain,  or,  in  fact,  when  we  ascend  by 
any  means  whatever, — m  a  balloon,  for  instance,  as  Mr.  Glaisher's 
experiments  seem  to  show, — the  temperature  decreases  by  something 
like  one  degree  for  every  hundred  yards  above  the  surface.  It 
follows  from  these  premises  that  every  stage  in  the  ascent  of  a 
mountain  should  exhibit  different  forms  of  vegetation,  each  form- 
ing a  zone  or  botanic  region,  similar  to  those  we  have  passed  in 
tracing  their  geographical  latitudes.  And  this  is  so  in  fact,  as  we 
shall  find  in  the  following  remarks,  which  we  borrow  from  the 
writings  of  Adrien  de  Jussieu  on  the  vegetation  of  the  Alps, 
Professor  Ch.  Martin,  on  Mount  Ventoux  in  Provence,  and  Dr. 
Hooker,  on  the  Himalayas  : — 

"  Let  us  imagine  a  spectator  at  the  foot  of  the  Alps,"  says  M. 
de  Jussieu,  "  opposite  to  one  of  those  grand  rocky  masses  crowned 
with  eternal  snow.  As  his  eye  ranges  along  the  sides  of  the 
mountain,  he  observes  that  the  vegetation  which  immediately  sur- 
roimds  him,  and  which  is  that  which  characterises  central  and 
northern  France,  disappears  at  ^  certain  height,  giving  place  to 
another,  which  in  turn  disappears  at  a  higher  range.  Beyond  a 
certain  distance  the  eye  can  only  seize  the  masses  indicated  by 
large  trees,  the  humbler  plants  being  concealed  behind  them,  so 
that  they  look  like  a  series  of  bands  superposed  one  over  the 
other  on  the  slopes  of  the  mountain.  At  first  these  belts  are 
composed  of  deciduous-leaved  plants,  which  drop  early,  and  are 
readily  distinguishable  by  their  more  tender  verdure,  than 
conifers  of  deeper  green,  which  in  the  mass  appear  nearly  black.' 
Another  belt  succeeds  of  an  undecided  green,  interrupted  here  and 
there  by  clumps  of  another  colour,  which  goes  straggling  up  to 
the  sinuous  line  where  the  snow  commences.  This  is  owing  to  the 
circimistance  that  the  trees  whose  branches  are  too  closely  inter- 
mingled have  died  out,  making  room  for  shrubs  or  herbaceous 
plants,  more  dwarfed  in  their  growth,  and  more  on  a  level  with 
the  soil. 

"  If  the  spectator  approaches  the  mountain  and  scales  it,  he  wiU 


GEOGBAPmCAL  DISTEIBUTION  OF  PLANTS.  663 

find  other  plants,  very  different  from  the  masses  he  looked  at  in 
the  distance,  which  we  call  Alpine  plants — such  as  the  Aconites, 
Astrantia,  certain  species  of  Artemisias,  of  Groundsel,  Prenanthes, 
Achilleas,  Saxifrages,  and  PotentiUas.  After  having  skirted  the 
Walnut-trees,  and  traversed  the  woods  formed  of  Chesnut-trees, 
these  will  be  observed  to  cease,  and  forests  of  Oaks,  Beeches,  and 
Birches  take  their  place.  Of  these,  the  Oaks  disappear  first,  at  the 
height  of  about  two  thousand  five  hundred  feet  above  the  level  of 
the  sea,  the  Beeches  about  three  thousand.  Beyond  this  the  trees 
consist  entirely  of  evergreen  trees,  as  Firs,  Larches,  and  the  common 
Pine,  which  stop  also  at  certain  successive  stages,  about  four  thou- 
sand five  hundred  feet.  The  Birch  ascends  a  little  higher,  but  dis- 
appears also  at  about  six  thousand  feet  of  elevation.  A  conifer 
{Pinus  cemhro)  continues  for  another  hundred  yards.  Beyond  this 
limit  the  trees  become  dwarfed  in  size ;  for  example,  a  species  of 
Alder  {Alnits  viridis)  becomes  a  low  shrub.  Near  to  this  the  botanist 
will  find  himself  surroimded  by  shrubs  very  characteristic  of  the 
Alps,  sometimes  called  the  Alpine  Rose,  namely,  the  Rhododendron, 
which  ceases  in  its  turn  only  a  little  higher,  giving  place  to  plants 
much  more  lowly,  which  scarcely  rise  above  the  soil.  These  are 
specially  known  as  Alpine  plants.  They  belong  to  families  which  he 
observed  at  his  point  of  departure.  A  few  Crucifers,  Caryophyl- 
lum,  Rosaceae,  Liguminoseae,  CompositesD,  Cypriaceae,  GraminecB,  but 
of  different  species.  These  also  are  numerous,  and  with  them 
representatives  of  other  families  which  rarely  show  themselves  in 
the  plains,  such  as  Saxifrages,  Gentians.  Annuals  cease  almost 
entirely,  as  might  be  foreseen,  since  an  imfavourable  season,  in 
which  the  ripening  of  their  seeds  was  checked,  would  be  sufficient 
to  destroy  their  race." 

The  roots  of  perennial  or  woody  plants  bury  themselves  under 
the  soil,  where  a  higher  temperature  is  preserved.  They  submit 
themselves  to  the  influence  of  the  atmosphere  and  develop  them- 
selves when  it  is  milder  and  sufficiently  warm.  But  this  can  only 
be  done  during  a  short  season,  and  on  some  places  only  once 
in  many  years.  It  follows  that  the  stems  are  short  and  scarcely 
rise  out  of  the  soil,  while  those  that  are  frutescent  usually  hug 
the  groimd,  sometimes  creeping,  sometimes  raising  short,  hardy, 
intertwining  stems,  forming  thick  stunted  bushes,  as  woidd  result 
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in  ordinary  cases  from  pruning  shrubs  very  near  the  ground.  The 
general  appearance  proper  to  the  plant  is  thus  effaced  in  some 
respects,  and  replaced  by  the  physiognomy  belonging  to  Alpine 
vegetation.  These  plants  are  generally  of  the  arborescent  kind, 
like  the  Willows,  whose  roots  creep  along  the  groimd.  The 
more  elevated  they  are,  the  more  scattered  and  impoverished 
is  the  vegetation,  imtil,  at  the  foot  of  the  rocks,  it  only  appears  in 
the  form  of  lichens,  whose  crust  differs  little  from  the  monotonous 
tint  of  their  own  surface.  When  the  limit  of  eternal  snow  is 
reached,  organised  life  can  no  longer  exist. 

Mount  Ventoux,  in  Provence,  presents  us  with  an  interesting 
application  of  the  same  facts.  This  mountain  rises  abruptly  from  a 
plain,  the  temperature  of  which  maybe  compared  with  that  of  Sienna, 
Brescia,  or  Venice,  while  the  sxmmiit  of  the  mountain  approaches 
the  climate  of  Sweden,  on  the  borders  of  Lapland.  To  ascend 
its  sides  and  reach  the  simimit,  is  as  if  we  had  actually  traversed 
nineteen  degrees  of  latitude,  or  from  44°  to  63*.  Professor  Charles 
Martins  has  published  an  interesting  account  of  the  vegetation  of 
this  mountain.  "  Mount  Ventoux,"  says  the  learned  Professor  of 
Montpellier,  "presents  a  succession  of  well-defined  botanical  regions, 
each  characterised  by  the  presence  of  plants  which  are  wanting  on 
the  others.  These  regions  are  six  in  number  upon  the  southern 
slopes,  and  five  on  its  northern  side. 

"  Ascending  the  southern  slope,  its  base,  in  respect  to  its  vegeta- 
tion, is  like  that  of  the  valley  of  the  Rhone.  All  the  plants  of  the 
plains  are  foimd  in  the  region  at  the  foot  of  the  moimtain,  and  they 
are  well  characterised  by  two  trees — ^the  Aleppo  Pine  and  the  Olive. 
Both  belong  ta  the  basin  of  the  Mediterranean,  roimd  which  they 
form  a  girdle,  only  interrupted  by  the  delta  of  the  Nile.  The 
Aleppo  Pine  is  found  upon  all  the  hills  which  lie  at  the  southern 
foot  of  Mount  Ventoux,  but  ceases  at  the  height  of  fourteen  hun- 
dred feet  above  the  level  of  the  sea.  The  Olive  ascends  a  little 
higher,  but  ceases  also  at  sixteen  hundred.  Under  these  trees  we 
meet  with  all  the  species  which  characterise  the  vegetation  of  Pro- 
vence. The  Kermes  Oak,  the  Rosemary,  the  Spanish  Broom, 
and  Dorycinium  suffraticasm,  A  narrow  zone  scarcely  exceeding  a 
hundred  and  eighty  feet  succeeds  to  this,  which  is  characterised 
by  the  evergreen  oak.     Among  the  under-shrubs  we  find  the 
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European  Leadwort,  the  Juniper,  the  great  Eurpliorbia  characidSy 
the  PsoraleUy  of  bituminous  odour,  &c. 

"  A  region  altogether  destitute  of  arborescent  vegetation  follows. 
The  soil  is  here  naked,  stony,  and  generally  uncultivated  ;  never- 
theless, here  and  there  fields  of  chick  peas,  oats,  and  barley  appear, 
the  last  of  which  disappears  at  three  thousand  five  hundred  feet 
above  the  Mediterranean  ;  but  a  shrub — the  Box  Tree — two  under- 
shrubs — Thyme  and  Lavender — another  herbaceous  Labiatae 
{Nepeta  graveolens)^  and  the  Swallow- wort  {Vincetoxicum  offici- 
nalis),  predominate  as  to  size  and  nimiber.  It  is  at  this  point  that 
the  first  indications  of  an  arborescent  vegetation  appear,  but  it  is 
necessary  to  ascend  to  three  thousand  eight  himdred  feet  before 
reaching  the  new  vegetation.  It  is  composed  of  Beeches;  at 
first  sparse  and  undersized,  they  get  larger  three  hundred  feet 
higher,  especially  in  the  deep  ravines  and  valleys,  where  they  are 
sheltered  from  the  wind.  This  region  extends  as  high  as  five 
thousand  five  hundred  feel  At  this  height  the  depressions  are 
slight ;  valleys  and  ravines  almost  cease,  and  the  trees  are  exposed 
to  the  depressing  action  of  the  winds.  The  plants  which  clothe  the 
soil  are  now  humble  bushes,  with  short,  hard,  and  crowded 
branches.  One  of  these  bushes,  like  a  large  ball  or  mattrass  ex- 
tended on  the  earth,  is  often  as  old  as  the  great  Beeches  which 
elevate  their  proud  heads  to  the  heavens  in  the  valleys  below. 
N  umerous  species  occupy  the  region  of  Beeches,  many  of  them  be- 
longing to  the  sub-alpine  zone  of  the  mountains  of  central  Europe, 
never  descending  into  the  plains,  unless  transplanted.  Such  are 
the  Buckthorn,  the  Gooseberrj',  the  Wallflower,  the  Mountain 
Sorrel,  and  the  mountain  Anthylis, 

"  At  the  height  of  five  thousand  six  himdred  feet  the  cold  is 
intense,  the  simmier  brief,  and  the  wind  so  violent  that  the  Beech 
can  no  longer  exist.  As  upon  Mount  Ventoux,  so  it  is  on  the  Alps 
and  Pyrenees,— on  all,  a  tree  of  the  family  of  Conifers  is  the  last 
representative  of  arborescent  vegetation.  It  is  a  humble  species  of 
pine,  called  the  Mountain  Pine  {Pinus  uncinata),  because  the  scale  i 
of  its  cone  are  curved  into  a  sort  of  claw.  These  Pines  are  fount 
many  feet  in  height  in  sheltered  places,  but  become  mere  bush} 
shrubs  when  exposed  to  the  sweep  of  the  winds.  They  ascend  as  high 
as  six  thousand  feet,  the  extreme  limit  of  arborescent  vegetation. 
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The  herbaceous  plants  of  this  region  are  the  same  as  in  the  region  of 
Beeches,  which  nearly  all  attain  the  limit  of  the  Pines.  In  addition 
to  the  common  Juniper,  resting  on  the  soil,  as  it  always  does,  on 
high  mountains,  where  the  weight  of  the  snow  crushes  it  all  the 
winter ;  we  find  the  mountain  Germander  ( Veronica  mantana)  and 
the  Tufted  Saxifrage  (5.  c<espitosa),  which  is  found  on  the  loftiest 
ridges  of  the  Alps. 

"  Its  flora  thus  teaches  us,  in  the  absence  of  the  barometer,  that 
we  have  reached  the  Alpine  region  of  Mount  Ventoux,  and  that  the 
region  of  aborescent  vegetation  has  disappeared.  But  here  the 
botanist  will  be  delighted  to  find  the  flora  of  Lapland  or  Iceland, 
and  of  Spitzbergen  also.  In  the  Alps  this  region  extends  to  the  line 
of  perpetual  snow,  the  home  of  eternal  winter.  But  as  Mount  Ven- 
toux is  only  six  thousand  three  or  four  hundred  feet  high,  the 
summit  only  extends  to  the  lower  zone  of  the  Alpine  regions  in  the 
Alps  and  Pyrenees.  At  this  point  all  trees  have  disappeared,  but 
a  crowd  of  small  plants  expand  their  corollas  on  the  stony  surface. 
Among  them  the  orange-flowering  Poppy,  the  Violet  of  Mount 
Cenis,  the  blue-flowered  Astragalm,  and  quite  at  the  summit,  the 
Meadow  Grass  of  the  Alps,  Gerard's  Euphorbia  and  the  Common 
Nettle,  which  is  generally  found  wherever  man  fixes  his  dwelling. 
A  chapel  has  been  built  on  the  summit  of  the  mountain  since 
the  ascent  of  Petrarch.  But  it  is  not  on  the  south  terminal 
summit,  that  the  botanist  will  seek  for  the  Alpine  plants  charac- 
teristic of  the  loftier  regions.  It  is  on  the  northern  declivities, 
on  the  rocks  exposed  to  the  glacial  north  winds,  nearly  deprived 
of  the  sun  during  long  months,  and  covered  with  snow  from 
Jime.  These  I  have  surveyed  as  I  would  survey  an  old  friend.  The 
Purple  Saxifrage  (5.  oppositifolia)  was  the  first  plant  I  recognised  ; 
I  had  gathered  it  on  the  summit  of  the  Reculet,  the  loftiest  ridge  of 
the  Jura,  and  upon  all  the  summits  of  the  Alps  which  reached  or 
passed  the  limits  of  perpetual  snow.  When  I  put  foot  for  the  first 
time  on  the  icy  shores  of  Spitzbergen,  the  Purple  Saxifrage  was 
among  the  first  plants  which  attracted  my  attention  ;  for  here  is 
found,  on  the  shore  of  the  sea,  the  cold  summers  and  the  melting 
snow  of  the  summits  which  crown  the  Alps  and  the  Pyrenees. 
Upon  Moimt  Ventoux  other  Saxifrages,  equally  Alpine,  surround 
it.    The  blue  bell-shaped  flowers  of  Campanula  Allioni  raised  its 


GEOGRAPHICAL  DISTEIBUTION  OP  PLANTS.  657 


head  from  a  heap  of  stones  and  dwarf  plants,  which  covered  all 
these  heights  ;  the  round-headed  Phjrteuma,  the  hairy  Andra&ace 
the  Ononis  of  Mount  Cenis,  and  three  species  of  Arenaria,  clung 
to  the  rocks  or  peeped  through  the  stones." 

For  the  sake  of  comparison  let  us  leave  Provence  and  Europe, 
and  glance  at  the  ranges,  in  the  heart  of  Asia,  of  the  lofty  Hima- 
layas, or  "abode  of  snow,"  as  the  word  means,  in  the  figurative  lan- 
guage of  the  Asiatics.  Dr.  Hooker  passed  the  rainy  season  of  1848 
in  the  sanitary  establishment  of  Dorjilling,  the  farthest  English 
possession,  in  Sikkim,  seven  thousand  two  hundred  feet  above  the 
sea,  having  in  sight  the  loftiest  peaks  of  the  range.  Twelve  of  these 
are  more  than  twenty-four  thousand  feet  high,  and  one  of  them, 
Kinchinjunga,  attains  the  height  of  twenty-nine  thousand  three 
hundred  feet.  Mount  Chumidari,  another  giant  of  the  Himalayas 
of  Thibet,  was  visible  from  a  neighbouring  peak,  the  Sinchid, 
during  the  ascent  of  which  the  author  made  his  first  acquaintance 
vrith.  some  of  the  beautiful  Rhododendrons  with  which  he  afterwards 
enriched  the  gardens  of  Europe.  "  In  the  month  of  May,"  says 
the  Doctor,  "when  the  Magnolias  and  Rhododendrons  are  in  flower, 
the  magnificent  vegetation  of  the  Sinchid  yields  nothing  in  certain 
respects  to  that  of  the  tropics,  the  beauty  of  the  effect  being,  how- 
ever, much  diminished  by  the  constant  gloom  of  the  season.  The 
white-flowered  Magnolia  (3f.  excelsa)  is  one  of  the  trees  which 
predominate  at  the  elevation  of  seven  thousand  to  eight  thousand 
feet,  and  in  1848  it  had  flowered  so  abundantly  that  it  seemed  as 
if  the  broad  sides  of  the  Sinchul  and  other  mountains  at  the  same 
elevation  were  covered  with  snow.  The  purplish-flowered  species 
{M.  Campbellii)  does  not  appear  under  the  elevation  of  eight 
thousand  feet.  It  is  a  large  but  imsightly  tree,  with  dark — 
almost  black — ^bark,  and  few  branches,  destitute  of  leaves  in  winter 
and  while  in  blossom,  but  throwing  out  at  the  extremity  of  the 
branches  great  bell-shaped  flowers  of  a  purplish  rose  colour,. the 
fleshy  petals  of  which  cover  all  the  surrounding  soil. 

"  Upon  its  branches  and  upon  the  Oaks  ard  Laurels,  the  Rhodo- 
dendron DalAousia,  a  slender  creeping  shrub,  grows  as  an  epi- 
phyte, bearing  at  the  extremity  of  its  branches  from  three  to  six 
white  bell-shaped  flowers,  citronousin  odour  and  with  leaves  five  to 
six  inches  in  length.   The  scarlet-flowered  Rhododendron  ib  rare 
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in  these  woods,  but  is  much  surpassed  by  R.  argentum^  which  here 
becomes  a  tree  forty  feet  high,  with  leaves  twelve  or  thirteen  inches 
in  length,  of  a  deep  green  above  and  silvery  green  on  the  lower 
surface,  and  with  flowers,  large  as  those  of  i?.  Dal/umsia,  Oaks, 
Laurels,  Maples,  Birches,  Hydrangeas,  a  species  of  Fig  which 
grows  on  the  summit  of  the  mountain,  and  three  Chinese  and 
Japan  genera  constitute  the  chief  woodland  vegetation  of  this  part 
of  the  Sinchul. 

"  Beyond  this  region,  that  is  to  say  above  Dorjelling,  the  zones 
of  vegetation  are  well  characterised  between  six  thousand  feet  and 
seven  thousand  one  hundred  feet,  first  by  Oaks,  Chestnuts,  and  Mag- 
nolias, which  equally  characterise  the  vegetation  up  to  ten  thousand 
feet ;  secondly,  immediately  above  six  thousand  feet,  a  tree-fern 
appears  {AlsopAila  gigantea) ;  thirdly,  a  species  of  Palm,  of  the 
genus  CctlamtiSy  and  a  Plectocomia;  this  last  shoots  up  the 
branches  of  the  loftiest  trees,  extending  itself  over  the  forest  to 
the  distance  sometimes  of  a  hundred  and  twenty  feet  from  its 
stem ;  finally,  a  last  characteristic  trait  of  the  region  is  the  Wild 
Banana  tree,  which  attains  nearly  the  same  height  as  the  preceding 
species." 

With  some  difficulty  Dr.  Hooker  obtained  permission  of  the 
native  authorities  to  go  beyond  Dorjelling,  and,  in  particular,  to 
visit  the  higher  passes  of  the  Himalaya  in  Thibet,  and  especially 
the  principal  mass  of  the  Kinchinjunga.  Following  his  steps  in  this 
ascent  he  found  at  eight  thousand  one  hundred  feet  the  first  coni- 
fers ;  all  of  them  at  &rst  Abies Brunonia,  a  fine  species,  which  assumes 
the  form  of  an  obtuse  pyramid,  with  spreading  branches  like  the 
Cedar ;  it  is  unknown  in  the  exterior  chain,  and  occupies  in  the 
interior  a  zone  less  elevated  by  a  thousand  feet  than  the  Silver 
Firs  {Abies  Webbiana),  We  meet  also  at  this  level  with  a  great 
number  of  sub- Alpine  plants  belonging  to  Legcesteriay  Thaiictrum^ 
Rosa,  Gnapkaliuniy  Alntis,  Betula,  Ilex,  Berberis,  Rubus,  and  some 
Ferns,  Anemones,  Strawberries,  Alpine  Bamboos,  and  Oaks. 

On  the  higher  level  our  traveller  saw  Junipers  mingling  with 
Silver  Firs,  which  were  even  superseded  by  evergreen  Rhodo- 
dendrons, spreading  along  the  slopes  in  immense  profusion. 
Spiroeas,  dwarf  J unipers,  and  small  Birch-trees,  Willows,  Honey- 
suckles, Barberries,  and  a  species  of  Service-tree.  At  twelve  thousand 
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two  hundred  feet  the  vegetation  was  almost  limited  to  numerous 
species  of  Rhododendrons,  which  formed  a  continuous  zone  of  eleven 
hundred  feet  broad  on  the  steep  slopes  of  the  mountain.  A  little 
Andromeda  made  itself  quite  remarkable  there  ;  and  by  the  road- 
side the  botanist  saw  two  plants  which  reminded  him  of  his  far 
distant  home — the  Meadow  Grass  {Poa  annua)  and  the  Shepherd's 
Purse  {Cap$ella),  At  thirteen  thousand  two  hundred  feet  the 
soil  becomes  hard  and  frozen,  and  at  twenty-two  thousand  feet 
perpetual  snow  covers  the  mountain  side. 

The  traveller  finally  attained  the  summit  of  the  pass  at  twenty- 
four  thousand  three  hundred  feet  above  the  level  of  the  sea,  where 
he  still  found  many  species  of  Compositece,  Gramine<By  and  an 
Arenaria,  with  great  masses  of  the  curious  Saitssurea  gossypina, 
covered  with  a  white  down,  which  felt  soft  to  the  touch,  and 
about  ten  inches  high.  The  species  of  covering  given  to  this  plant 
is  almost  exceptional  among  the  plants  of  the  Himalayas;  the 
Alpine  species  which  are  scattered  about,  such  as  the  Arenarias, 
Primroses,  Saxifrages,  Sanunculus,  Gentians,  Grasses,  and  Cype- 
rads,  having  their  foliage  perfectly  naked. 

The  following  year  Dr.  Hooker  in  one  of  his  ascents  towards 
Thibet,  collected  upwards  of  two  hundred  species  upon  one  of  the 
crests  of  the  Himalayas,  among  which  he  found  ten  Crucifera^ 
twenty  CompositeSy  ten  Ranunculacece,  nine  Alcinacece,  ten  As- 
tragals,  eight  Fotentillas,  twelve  Graminea,  fifteen  Fedicularia, 
and  seven  Barragtnacece,  Finally,  on  the  7th  of  September,  1849, 
he  reached  the  culminating  point  of  the  Himalaya  flora  on  Mont 
Donkia,  at  an  elevation  of  twenty-three  thousand  four  hundred 
feet,  the  lowest  limit  of  perpetual  snow  being  about  twenty  thou- 
sand one  hundred  and  fifty  feet.  The  Arenaria  rupi/raga  is  the 
only  Phanerogam  which  he  met  with  at  this  elevation ;  Festtica 
avina,  a  Saussurea,  and  a  little  Fern,  Woodsia,  were,  however, 
found  very  near  the  summit,  where  he  observed  many  Lichens 
and  some  Mosses.  The  Lichens  and  Mosses  are  thus  the  last 
plants  which  disappear  on  the  confines  of  life. 
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Abies,  334. 

 pectinata,  328. 

▲bietineiB,  328. 
Ab€»reseent  Steoui,  26. 
Absorpdon,  proceae  of,  in  Planta,  19. 
Abutilon,  380,  383. 

 eflculentum,  8>^4. 

Acacia,  claMificatiou  of,  66,  79, 197,  443. 

  heterophylla,  aZ. 

  meianoxylon,  447> 

Acanthaoeae,  480. 
Acanthus,  48U. 

Acer  Campestre  (Maple),  44, 90. 

 pseuao-plantaniu,  887. 

Aceraceae,  387. 
Aceraa,  310. 

Admnium,  fruit  from  a,  '*  not,**  and  xoivwt  *'  I 

open ; "  fruit  containing  a  single  seed,  which 
adheres  to  tte  pericarp,  159, 166. 

Achlamydeous  (naked)  Flowera,  120. 

Acids,  disappearance  of,  in  Fruits,  162. 

Aconites,  396. 

Aconittun,  396. 

 hapeUus,  892,  897. 

 ferox,  397. 

Acot>ledons,  221. 

  of  De  Jussieu,  270. 

Acrogenous,  from  oxpo,  **  a  summit,'*  and  ytppem, 
I  produce,"  or  simmiit-growing  stems,  49. 

Acrogens,  from  axpof . "  topmost,"  and  yiwdrnt 
"  to  produce,"  221. 

Acrogens,  270. 

Adansonia,  378. 

 digitafa,  378. 

Adesmia  balsimilfera,  444. 

Adenanthera  pavonina,  446. 

Adoxa  maschateliina,  511. 

Adventitious  buds,  55. 

iEgialiUs,  472. 

J£scidium  berberidis,  408. 

Aerial  roots,  4. 

  stems,  27.  • 

Aeride*.  .'109. 

.Ssculus  hippocastanum.  (Hone  Chestnut),  63, 

388. 
Agamis,  221. 
Agapanthus,  319. 
Agaricacese,  225. 
Agaricus  Campestris,  2.')2. 

 muscariiw,  253. 

 virosus,  253. 

Agarics,  251. 
Agregata,  204. 
Agrimony,  454. 
AgrigoidesB,  477. 


AgrostideaB,  391. 

Agrostis  algeda,  291. 

Air,  a  requisite  for  germination,  189. 

 effect  of,  189. 

Air  Plants,  314. 
Alaria  JEsculenta,  233. 
Albumen,  169,  170. 171. 
Alburnum  (Sapwood),  85. 
Alder  (Alnus  ^utinoaa),  87, 884. 
Alga,  225. 517. 
Algales,  225. 

Alnus  glutinoaa  (Alder),  87, 834. 

Aloes,  319. 

Aloe-wood,  445. 

Alonsoa,  481. 

Alismacee,  287,  330,  881. 

Alismals,  287, 320. 

Almond.  448,  449. 

 embryo  of,  169. 

Alsinete,  433. 
Alsodec,  368. 
Aiauea,380 

  officinalis,  383. 

  rosea.  888»  884. 

AltingiacesB,  888. 
Alveola,  46. 
Amanita.  258. 
AmarantacesB,  435. 
Amaranths,  435. 
Amaryllidaceae,  286, 800. 
Amentacea,  196. 
Amentales,  333. 
Amentum  (Catkin),  126. 
Amherstia  nobiUs,  446. 
Amminea,  507. 
Amomals,  286. 
Amplexical.  79. 
Amygdalacea.  448. 
Amygdalus,  448. 

 communis,  449. 

 persica,  448,  449. 

 sinensis,  63. 

Amyridacea,  421,  426. 
Anacardiacea,  421. 
Anagallis,  474. 
Anatropal  ovule.  154. 
Anchusa  officinalis.  476. 
Andira  inermis,  445. 
Andracaum,  151, 186, 370. 
Andromeda,  417. 
Andropogonea,  291. 

Anemone  (Linnaan  classification  of)*  SOS* 

Anes,  507. 

Anethum  graveolens,  610. 
AngeUca,  197, 607, 608, 609. 
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Ang«licide«,  fi07. 

AngiospermM,  fiantB  with  seeds  enclosed  in 
tlie  fruit,  from  ayyctor,  "capsuled,"  and 
(nrcp^  *•  seed,"  2*iU. 

Anii»e,  50i. 

Aniseed,  509. 

Annuliu,  276. 

Auumaluus,  197. 

 corollas.  143. 

Anona  Miuamosa,  392. 

Anonaces,  391,  392. 

Anoctpenneae,  362. 

Anu»tomoi»e,  43. 

Antliela,  the  iuflorescence  in  Bushes  and  Reeds, 
126. 

Anther,  the   upper  and  thick  part  of  the 

stamen,  144. 
AnthoraHpemnu  e».  361. 
Antheridium,  271,  275. 
Antherozoidij,  242. 

 of  Fucus,  Ozothallia,  Pelretia, 

and  Uimanthalia,  242. 

 of  Vauchefia,  231,  275. 

Anthoceratea,  271. 
Authospermese,  498. 
Antiahd  toxicaria,  345. 
Antirrhinum,  481. 
Apetaloud,  196. 

  trees,  196. 

Apium  graveolens,  510. 
Apoiynai:ea.  460, 461. 
Apocynum,  461. 
Apo(ttaaiaL*e«,  286, 315. 
Apricot,  450. 
Aputhecceia,  269. 
Apple,  452. 

 fruit  of,  165,  453. 

 of  Sodom,  469. 

Apples,  classiflcation  of,  197. 
Approach  (grafting,  71. 
Apricot,  448. 
AquifoUacea,  460,  461. 
Aquilariacea,  458. 
Ank-eae.  286,  287. 
Arai^bis  hypo^^sa,  444. 
Araliacea,  5<N5,  511. 
Aralfl.  286. 
Arbutuji,  417. 

 unedo.  420. 

Arceuthobium,  514. 

Aruhttngelica  offlcinalis,  507*  508,  509. 

 sylvestris,  509. 

Archegones,  274,  275. 
Archegonium,  274,  275. 
ArchidaL).  286. 
Archidium,  270. 
An  liU,  268. 

Areo  palm  (An>ca  Catechu),  298. 
Arethuse«.  3UH.  313. 
Aridtolochia,  2(;2. 

 clematitis.  615. 

 cortLflora,  515. 

 c>'mbifera,  515. 

 ([(igantea,  515. 

Ari^tolochiaceaB.  ol3,  514. 
Ari:itoliKhi»,  121. 

Arittotle.  tlie  founder  of  Botany,  194. 

Aniatto  dye,  :k57. 

AruntijR-ea.  315. 

Am^whcad  (Sagittaria),  73. 

ArrovsTOot,  .'i<)l. 

Artich(»ke,  488. 

Artocarpaceae,  339,  M4. 

Artot^an'Ui  incisa,  315. 

Arum  maoulatum  (Cuckoo  Pint),  133. 

 (vulgare^.  increase  of  temperature  of,  at 

time  of  fecundation,  188. 
Arums,  286. 
Arundineai,  291. 
Anrore  de  paUia  (Chorisia),  977. 


Asclepias,  168,  471. 

 floribunda,  148. 

AsclopiadacejB,  464,  471, 
Ascomycetes,  225. 
Asexual  plants,  221. 

Ash,  464 :  structure  of,  465 ;  limits  of  the  dis- 
tribution of,  524. 
Aspen  (Populus  tremula),  83. 
Aspera^x,  319. 
Aitpergillus,  264. 
As^>erula,  500. 
Asteraceae,  see  Compoeitje. 
Astragalus,  443. 
AstranUa,  129,  506,  507. 
Astroloma  humifusum,  418. 
Atragene,  399. 
Atragehum,  399. 

Atriplex  Hortensis  (Orach  root),  97. 
Atropa,  467. 

  BeUadonna,  470. 

AttingiaieaB,  ;i33. 
Auber,  or  Sap  wood,  86. 
Aurantiaceae,  421. 
Australian  Cranberries,  418. 
Austrian  Oak,  354. 
Avena,  193. 
AveneaB,  291. 
Avuira  Palm,  298. 
Axils,  4. 
Azalea,  417.  419. 

 arborescens,  420. 

—  procumbens,  420. 
AzoreUa,506. 

Balanophoraceas,  284. 
Balsamina  hortensis,  42**. 
Balsaminacese,  427. 
Balsamines,  161. 
Balsamodendron  mynfaa,  420. 
Banksia,  440. 
Ban>'an-tree,  13. 
Baobab,  320,  877,  878. 

  trunk  of,  24. 

Baphianitida,446. 
Baptista  tinctoria,  443. 
Barberry  (Berberis),  84, 406. 

 different  species  of,  407. 

 irritability  of  flower  of,  186. 

Bark  (cortex),  40. 

Barley,  classiflcation  of,  197. 

  Linncan  classiflcation  of.  202. 

Bar>',  M.  de,  on  the  germination  of  Mucor, 
264. 

Baseliacea,  438. 
Basels,  437. 
BasidcB,  253. 
Bauhinia,  81. 
Bean,  444. 

  cotyledon  of,  169. 

  evolution  of  the  embryo  of  the.  191. 

  Linnisan  classification  of,  2o2. 

Bedstraws,  500. 

Beech,  355. 

Beggar's  Herb,  899. 

Betroniaceas,  90. 

Belladonna,  301,  470. 

BeU  Campanula,  483. 

BeU  Flower,  483. 

Bellis  perennis,  485. 

Benzoin,  460. 

Berberitiacec,  403,  406. 

B«»rberids.  4U3. 

Berberis  (Barberry),  84. 

Berry,  the  (class  of  fleshy  fruits),  16.^ 

Betula  alba,  3:^. 

Betulacea,  125,  333,  338. 

Beza  orellana,  367. 

Bigaradier,  424. 
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Bilberry,  497, 
BUlanhen  motAbilis,  4I6w 
Bindweed.  471. 
« Bipartite  leaf,  81. 
Birt  h,  53,  3»4 
Bird'B  Foot  Trefoil,  TrigonelUOmithopodioidet, 
96. 

Bird«neiit,  607. 
Biting  Stonecrop,  371. 
Bitter-«weet,  467. 
Black  Nightshade,  469. 
Black  Oak,  »54. 
Black  Pom',  401. 
Black-«eed  Cotton,  384. 
Blackwood,  447. 

Bladder  Senna  (Colutea  arborescena),  97. 

Blister-producing  Properties  of  Banuncului,  S9S. 

Blood  Flowerv,  3Ul. 

Bloom,  163. 

Bhieberry,  497. 

Blue  Water-lily,  390. 

Blumenbachia  insignia,  138. 

Bolaxozebaria,  606. 

Bolbophylliun  barbigerum.  306. 

Boletus,  2t8. 

Bombaccae.  3«n. 

Bombax,  377. 

  ]>entandmm,  380. 

Borage,  476. 

  Linnaean  classificati(Hi  of,  202. 

Boraginai  esB,  475. 

Borago  oficinalis,  476. 

Boevrellia  serraU,  426. 

Botanical  Nomenclature  and  Language  20O. 

Botany,  the  Science  of,  194. 

Botr>Mace«,  225. 

Botr>tis  infestans,  25(),  251. 

Bouvardia,  504. 

Bowle8ia,5(>6. 

Box  (Buxus),  89. 

 claMification  of,  196. 

Bract,  definition  of  the  term,  129. 
Bracts,  125. 
Bramble,  464,  465. 
Branchiae,  101. 

Brauching  Cluster,  or  Baceme,  129. 
Brazil  Wood,  44& 
Bread-fruit,  844. 
Brexiaceae,  457. 
Brisdeworts,  286. 
Bromeliaceaa,  76,  286. 

Brongniart's  Principles  of  Classillcation,  215. 

Broom  Heath,  419. 

Brouasonetia  ( Paper  Mulberry),  77. 

Brown,  K.,  218,  220. 

Bniniaceae.  506. 

Brunonia  australis,  513. 

Bninoniaceaa,  475. 

Bmnsvigias,  301. 

Brya  ebenn8,447. 

Bryaieae,  270. 

Bryonia  Diuica,  365. 

Br}  ony,  8. 

Budding,  Process  of,  57. 

Buds,  Arrangement  of  Scales  of,  51. 

Buffon,  on  Distribution,  517. 

Bugloss,  475,  476. 

Bulb,  solid,  29. 

.         superposed.  29. 

Bulbous  Plants,  Subterranean  Boots  of,  28. 

Bulrushes,  286. 

Bunch  or  Fas<riculus,  126. 

Bunium,  507- 

Burgundy  Pitch,  327, 328. 

Bunnannlaces,  286 

Burnet  Saxifrage,  507. 

Butea  Frondosa,  444. 

Butoniaceae,  287, 320. 

Buttercup,  398. 

Buxus  (the  Box),  89. 


Bythneriacew.  377,  880. 
Cabbage,  373. 

  Linnaean  claasiflcatioa  of,  202. 

Cabbage-tree,  445. 
Cabombaceae,  389. 
Cacao,  377. 
Ca<.au8,  4. 

  Peruvian,  4. 

Cadocant,  from  cado,  '*!  fall,*'  ^[jplied  to  leaves 
which  are  shed  almost  ae  moq  aa  they 
appear,  89. 

CaBsalpina,3.9. 

 Braziliensia,  445. 

Cassalpiniev,  445. 

Caffre-bread,  332. 

Calaba^h-iree,  480. 

Calamus,  299. 

Calathium,  125. 

Calceolaria,  481. 

Calla  palustris,  315. 

CaUithchaceas.  347. 

Calluna  vulgaris.  420. 

Caltha  paluMtris  (Marsh  Marigold),  130. 

 pluvialii),  124. 

Calycanthaoea},  441,  442.  482. 

Cal>'ptra,  271. 

Cal>'x  (KoXvf ),  the  cup  which  holds  the  flower. 
119, 133. 

  form  of,  in  the  Bosemaries  and  Sages,  479. 

Cambium,  114. 
Campaniform,  197. 

Campanula,  197,  483 ;  singular  property  of  the 
hair  covering  the  styles  of,  189. 

 persicifitlia,  484. 

 pyramidalis,  484. 

  rotundifolia,  484. 

Campanulaceas,  482,  483,  485. 
Campanulme  corolla,  140. 
Campylospermeae,  507. 
Campylutropal  ovule,  154. 
Canada  Bal!«am,  327. 

CandoUe,  De,  on  tlie  dissemination  of  seeds, 
173 :  principles  of  classification.  215,  216  ; 
modifications  of  De  Juasieu's  system,  218. 

Canewood,  446. 

Canna  Indica  (Indian  Shot),  55. 
Cannae,  Linnsan  classification  of,  202. 
Cannabinacese,  339,  340. 
Cannabis  Indica,  .H41. 

 sativa  (Hemp),  43,  81,  340. 

Canopv.  a  large  and  broad  petal  covering  the 

others,  and  occupying  the  upper  part  of 

of  the  corolla,  143. 
Cape  Jasmine,  504. 
Capillarity,  21. 

Capitulum,  or  head  formed  by  numerous  sessile 
flowers,  inserted  on  the  surface  of  an  en- 
larged and  flattened  axis,  125,  129,  249. 

 of  the  Daisy,  485. 

Capparidacen,  373,  377. 

Caprifoleae,  504. 

Caprifoliaceae,  497.  504. 

Capsella  (Shepherd's  Purse),  124. 

Capsicum,  471. 

Ci^wul^,  or  thecas  of  Ferns,  276. 

Caraway,  510. 

Cardamine  pratensis,  376. 

Carduon,  488. 

Carducea,  418. 

Carduus  calcitrapa,  488. 

Carex,  28. 

Carica  papaya,  366. 

Caries,  267. 

Carnation,  434. 

Carpels,  elementary  organs,  the  jnnction  of 

which  forms  the  pistil,  161. 
Carpensis  betutus,  350. 
Carrot,  507, 510. 
Carum  carvi,  610. 
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Caiyophjllacen,  433,  438. 

Caryopbyllaceoiu  coruUa,  a  corolla  with  Ave 

petals,  eai'h  haviiig  a  long  claw  hidden  by 

the  calyx,  142. 
Car>'ophyllu^,  197,  4.'U. 

Caryopflis,  from  xopvo,  "wall-nut,'^  and  o^ic, 

"  appearance,'*  169,  289. 
CaMia,  97.  441. 

  lanceolata,  445. 

Castanea  vulgarin.  356. 

Castor  Oil-tree  (Kiciuis  communis),  81,  817. 

CaHuariniueK,  3^3,  337. 

CaMythHces,  439.  441. 

Castagno  de*cento  Cavalli^  357. 

Catalpa,  claiMiflcatiou  of,  197- 

Catasctum  viride,  3U5. 

Catch  fly  (Dionna),  76,  435. 

Catkin,  or  Ament,  from  etmextum^  125, 129. 

Cattleya,  309. 

Caudex,  or  Stock,  3. 

Cavailun  Melon,  364. 

Cedar,  32^. 

Cedrelacea,  421. 

Celandine  (Chelidoniam  laciniatnm)  44,  402. 

Celafltraceae,  458. 
Celer)-,  506.  610. 

Cellular  Crypt  ogamia.  a  division  of  the  Crypto - 
gamia  arranged  by  De  Jussieu.  including 
those  plants  composed  of  a  vegetable  tissue 
only,  not  traversed  by  vessels,  219. 

 laminse,  39. 

CeUulares,  221. 

  of  De  CandoUe,  270. 

Cellule.  :U. 

Centaurea  cyanis,  488. 
Centaur}-,  462. 

  Linnasan  classiflcation  of,  203. 

— —  (Rrythrvacentauhnm).  132. 
Centrifugal  Inflorescence,  125, 126. 
CephsDlis,  600. 

 ipecacuanha,  500. 

Ceraistes,  435. 
Ceramiaceae.  225,  244. 
Cerastiura  precox,  138. 
Ceratophyllaceae,  339. 
Ceri'is  selequastrum,  445. 
CerdiercsB,  498. 
Cereus  grandiflorus,  123. 
Cerotk-yle,  300. 
Cetrana  Islandica,  267. 
Chailletiaceae,  458. 

Cbalaga,  the  point  of  adhesion  of  the  nucleus, 

to  its  integuments,  153. 
Chaneci>ety8,  512. 
Chara,  245. 
Characes,  225,  245. 
Charoi>!*i8,  245. 

Chclidonium  laciniatnm  (Celandine),  44. 

 majua,  402. 

Chenoix)diace»,  435. 
Clienopods,  435. 
Cherrj',  448. 

  Classification  of,  197. 

Chervil,  510. 
Chestnut,  356. 

  of  a  Hundred  Horses,  the,  857. 

Chestnut-leaved  Oak,  354. 
Chickweed  (Stellaria)  seed  of,  168,  436. 
Chieor}-.  4"<8. 
Chimorianthus,  442. 
Chlsnacen,  427,  428. 
Chluranthaceae,  435,436. 
Chloriden,  221. 
Chlorophyte,  42,  101,  227. 
Chondria.  244. 
Chondnis  erispus,  244. 
Christmas  Kose,  396. 
Chrys<ibalanace»,  441,  442. 
Cichoracec,  124,487. 
Cichorium  eodivium,  488. 


Cichorium  intybus,  488. 
Cicuta  virosa,  511. 
Cilia,  or  Hairs,  118. 

Cinchona  barks,  501 ;  mode  of  procuring,  501. 

 calisayra,  501. 

Cinchonaceae,  498, 500. 
Cinchoneae,  498. 

 characters  of,  601. 

Cinnamon,  441. 

Cinnamonium  Zeylanicum,  441. 
Circulation  in  Plants,  110. 
Cirrhaeu  tristis,  305. 
Cistacea,  373. 
Cistals,  373. 
Cist  us,  123. 
Citrus,  89. 

—  aurantiura,  423. 

 vulgaris,  424. 

Cladonia  rangiferina,  267. 
Classes.  Table  of  De  Jussien's  anvigement  of, 
213. 

  Linnaan  division  of,  203. 

Classification  of  Plants,  193 ;  Adamson^s  system 
of,  208 ;  Artificial  system  of,  203;  De  Jus- 
sieu's  method  of,  208 ;  Laurent  de  Jussieu's 
system,  213;  Linnaan  system  of,  200;  Dr. 
Lindley's  system,  220 ;  Biagnol  s  system  of, 
206. 

Clathraria,  320. 
Claw  ( unguis)  of  Petals,  138. 
Cleft  Grafting,  71. 
Clematis,  398. 

Climate  of  Alpine  regions,  approach  to  that  of 

the  Noilli,  525. 
Clitoria  tematea,  444. 
Cloven  leaf,  79. 
Clover,  443. 
Clove-tree,  434. 
Clubbed  Oak,  352.  353. 
Clusiaceae,  388,  389. 
Cluster,  or  Raceme,  129. 
Cnicus  benedictus,  488. 
Cocei,  161. 

Cocelerea  officinalis,  875. 
Cocoa-nut  tree,  296. 
Cocoe  nucifera,  296. 
Ccelogyne  cristata,  308. 
CofTea,  500. 
Coffeae,  498. 
CofTee,  500. 

Colcliicum  autunmale  (Meadow  Saffron),  88. 
Collemaceas,  225. 
Collinsia,  481. 

CoUum,  or  point  of  juncture  of  the  item  and 
caudex,  4. 

Colocasia,  increase  of  temperature  at  time  of 

flowering,  188. 
Colocynth  Gourd,  863. 
Columella,  271. 
CoIumelliace«,  497. 
Colusan,  307. 

Colutea,  Arborescens  (Bladder  Senna),  97. 
Comfrey,  475. 
Conmielinaceae,  286. 
Composite,  125,  197,  482. 
Compound  clusters,  or  puiiclea,  181. 

 Corj-mbs,  131. 

 inflorescence,  126. 

 leaf,  79. 

 spikes,  181. 

 umbels,  131. 

Concomycetes,  250. 

Cone.  125 ;  the  fruit  of  the  Conifens,  or  Pines, 

167. 
Ctmeforra,  57. 
Confervaceae,  226. 
Confervae,  118, 
Conidiee,  262. 

Conifens,  a  designation  apidied  to  a  natural 
group  of  plants,  the  Pines,  167. 
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Conifeni,  tee  Pinac«». 

C<>niam  raacuKtum  (Hemlock),  79,  510. 
Connaracev.  422 

Ccnnectivc,  the  juncture  of  the  filament  with 

the  anther.  145. 
Convolrulaoev.  464,  471. 
CoDvolvulate,  121. 
Copper  He»'ch,  .'JW. 
0»rnllina  offlcinalU,  244. 
Corallorhiza  erimata,  308. 
Corchonw  detoriu*,  386. 

 cap»alaria,  386. 

Cordiacea,  464,  471. 
Ci>i«lier«».  49^. 
Coriaceoua  Membranea,  52. 
Cmiander,  510. 
Coriandreae,  507. 
Conandnmi  satiTmn,  510. 
Cork-tree  (Querciu  «uber),  39,  S53. 
Comacen  406. 

  circinata,  512 

  floritta,512. 

Com  Bluebottle.  488. 

Com-ceniuary,  Linnaean  chuMification  of,  202. 
Com  Cockle,  4:^4. 

 (Nigella  arvenia),  170.. 

Cornel,  512. 

  deacripticm  of  fruit  of,  164. 

Cornelian  Cherry,  512. 
Cora  Poppy,  401. 
CorauB  (I>o^ood).90. 

  ma0cula.512. 

CoroUa,  119,  133,  136;  principal  forma  of, 
140. 

Corpuscle*,  171. 

 of  Sph«rople»,  230. 

Conicmn  Pine,  328. 
Cortex,  or  bark,  40. 
Cortical  ayatem,  114. 
Corylaces,  349. 
Oorylua  avellana,  849. 
Corymbe,  125, 

  definition  of,  129. 

Cotton,  383,  384. 
  seed  of,  168. 

CotyledoDoua  Umb  of  moooootvledonoui  planta 

at  time  of  germination,  192. 
Cotyledons,  the  first  leaves  developed  between 

the  radicle  and  the  gemmule,  169. 
Cotyledon  orbiculata,  373. 
Cowbane,  511. 
Cowslip,  473. 
Crane's  bill,  429. 
Crassula,  372. 

 pertulacacese,  868. 

Craasulacen,  371. 
Cranberry,  497. 
Cratsegus,  453. 

 ox>*acantha  (Hawthorn),  61. 

Creeping  Crowfoot,  898. 
Creeping  Stems,  26. 
Crenate  leaf,  79. 
Crescentia  cujete,  480. 
Crescentiace*,  480. 

Cress.  373 ;  Linnaean  classification  of,  202. 
Crithmum  maritimum,  507. 
Crocus,  bulb  of.  29. 
Crotolaria  juncea,  443. 
Croton,  347. 

Cruciferas.  142,  873,  374. 
Cruciform,  197. 

Cryptogames,  from  xAvirrof,  **  hidden,**  and 
yofUK ,  marriage,**  one  of  the  two  great 
classes  into  which  De  CandoUe  divides 
plants.  Cr}*ptogamia  are  destitute  of  pistils 
and  stamens,  and  are  reproduced  by  means 
of  divers  organs  which  seem  to  nave  no 
analogy  except  by  their  functions,  with  the 
reproauctive  organs  ia  phaenogams.  They 
have  no  Cotyledons,  but  yet  cannot  be 


classed  with  Acotyledonoas  idAnts:— 200, 

219, 221,  22.S.  224. 
Cuckoo  Bud,  398. 

Cuckoo  Pint  ( 4rum  maculatum),  IS^J. 
Curumber,  mi. 
Cucumis,  Sft-S. 

 colocynthis,  365. 

 sativa,  ."164. 

Cucurliitaceae.  :J62.   . 

Cucurbit  als,  362. 
Cudbear,  268. 

C^lm,  the  stem  of  the  Grass  Family,  24. 
Cuminae,  507. 
Cununin,  507.  509. 

 c>'minum,  507, 609. 

Cimoniaceap,  457, 458. 

Cunonia  capensis,  458. 

Cupressineae.  92d. 

Cupresstts,  66 ;  sempervirena,  390. 

Curcuma  RQaaena,804. 

Currant,  409. 

 leaf  (Ribes),  58. 

Cuscuta  Europaea  ( Dodder),  14. 
Cuscutaceae,  14,  464, 472. 
Cuticle,  101. 
Cuttings,  70. 
Cyanara  scdymus,  488. 
Cycadeaceae,  824,  325. 
Cycads,  324,  332. 
Cycas,  stomates  of,  100. 

 circinatis,  333. 

 revoluta,  332. 

Cyclamen,  474. 
Cyder  Apple,  453. 
Cydonia,  458. 

Cyme,  a  form  of  inflorescence,  in  which  th« 
flowering  goes  from  the  base  to  the  aununit , 
or  from  the  centre  to  the  circumfereiice 
132. 

Cynanchum,  471. 
Cynara,  488. 

Cynoches  ventricoaom,  305. 

Cyperaceae  (Beeds).  125,  286,  287,  292. 

Cyperus  Textilis,  292. 

Cyphelia,  266. 

Cypresses,  824,  330. 

Cyprepedieae,  308,  314. 

CyriUaceas,  404, 416. 

Cystoseira,  242. 

Cytinaceas,  284. 

Cytisos  Bcopaiius,  448. 


Dacridium,  324. 
Daffodil,  301. 

Daisy,  197,  485;  structure  of ,  485. 

Dalbergia,  444. 

Dalbergiae,  444. 

Damask  Rose,  455. 

Danaeaceae,  270. 

Danaeads,  270. 

Dandelion,  488. 

 Linnaean  classification  of,  202. 

Di^hne  Bholua,  440. 
— — —  cannabina,  440. 

 gpiidium,  440. 

 lagetta,  440. 

 mezerium,  440. 

Daphnideap,  439. 

Date  Palms,  293:  artificial  fecundation  of,  187  : 

evolution  of  the  embryo  of,  191. 
Datiscaceae,  862. 
Datura,  181,  467. 

  stramonium,  471. 

Daucideae,  507. 
Daucus  carota,  507, 510. 
Day  Lilies,  319. 
Deadly  Nightshade,  467. 

Decandria  (Linnaaan  tenth  class)  having  ten 
stamens  in  each  flower,  202. 
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Decidoouf,  applied  to  plants  of  which  the 
leaves  fall  before  the  spriiig  following  their 
^)pearance,  89. 

Decompound  leuve«,  79. 

Dehiscence,  a  longitudinal  cleft  along  which 
the  opening  of  the  anther  takes  idace,  145. 
Dehiscent  Fruits,  159. 
Delphinium  Ajacis,  896. 
Dentate  leaf,  79. 
Desert  Nut,  423. 
Desmodium  gjTans,  93,  444. 
Desvauxiaceae,  280,  292. 

Development  of  vegetation  from  humble  to 

more  highly  oigiuused  forms,  223. 
Dextrine,  190. 
Dhak,  444. 

Diadelphia,  seventeenth  Linnssan  class,  plants 
in  which  the  filaments  are  united  in  two 
bodies,  202. 

Diadelphoos  stamens,  149. 

Diandna,  second  linnaean  class,  having  two 
stamens  on  each  flower,  202. 

Dianthus  barbatus,  434. 

 caryophyllus,  432, 434. 

 moschatus,  434. 

 superbus,  4^34. 

DiapensiacejB,  400. 

DiastaM,  190. 

Diaiomaceae,  225. 

Dichotoaious,  from  Scva  '*by  paifs,**  and  TtfiPmf 

♦♦I  divide,"  133. 
Diclinous  ezogens,  333. 
Dicotyledonous,  109. 

Dicotyledonous  gynmospermes,  five  families  of 
De  Jus.iieu*8,  comprehending  what  are  now 
called  evergreens,  220. 

 angiospermea,  220. 

— — —  gymnospermes  of  De  Jussieu, 
220. 

 vegetation,  110. 

Dictyogens,  from  iurrvf,  **  a  net,**  and  ytv€a€aif 
"to  be." 221, 882. 

Dict}-ogeneae,  structure  of,  823. 

Didynamia,  fourteenth  Linnaan  class,  com* 
prising  jdants  having  four  stamens,  of  which 
two  are  short  and  two  long,  202. 

Didynamous  stamens,  148. 

Dieiytra  spectabilis,  188. 

DigitaUs.  481. 

  purpurea,  481. 

Dill,  509. 

Dillenia^en,  391,  392. 
Dilleak,  215. 
Dice^  ev,  201. 

Dioeciuui  plants,  having  the  flowers  of  either 
sex  on  separate  individuals,  120 ;  fecunda- 
tion of,  180. 

Dionca,  70,  408. 

Dionea  musi-ipula  (Venus  Fly-trap),  83,93, 404. 
Dionedule,  8:12. 
Dioscorea,  822. 

-    alatea..323. 

Dioocoreaceae,  822. 

DipracacesB,  4*i2,  485. 

Di(isacu«,  485. 

Dipteracev,  ;i88. 

Dipt  enis  odorata,  445. 

DiMcmination  of  seeds,  101, 172. 

Distichous,  88. 

Distilla  ion,  425. 

Diurnal  respiration,  108. 

Dock  weed  (Rumex),  55. 

Dodder  (CujtcuU  Europsa),  14. 

Dodecandria,  eleventh  Linnaan  class,  having 

eleven  to  nmeteen  stamens  in  each  flower, 

202. 
Dogbane,  401. 
Dog  Bose,  454. 
Dog*s  Tooth  Vldet,  319. 
Dogwood  (Comas),  90, 512. 


Dwrnant  bnds,  55. 
DoUed  vessels,  :i8. 

Draba  vema  (Early  Whitlow  GrtM),  the  Btem  of, 
24. 

Dracnna,  319. 

  Draco,  313. 

Dragon-tree,  818,  819. 

 of  Orotava,  318, 819. 

Dropworts,  457, 507. 
Droseracec,  408,  404. 
Drosera  lunata,  404. 

 rotuiidifolia,  405. 

  conununis,  504. 

DrupacejB,  442,  448. 
Drupe  (stoue  fruit),  103. 
Dry  fruits,  159. 

 variety  in  their  mode  of  opening, 

100. 

Drymispermidse,  489. 

Duckweed  (Lemua),  8, 280. 

Duramen  (Heartwood),  30. 

Dutch  Poplar,  or  i'oUard  Willow  (Salix  alba). 


Early  Whitlow  grass  (Draba  vema),  the  stem 

of.  24. 
Earthnut,  507. 
Ebenacev,  480. 
Ebony,  447,  461. 
Echinophora,  204. 
Echinops  SphBrooephalus,  81. 
Echium  vulgare,  470. 
Edible  swaUows*  nests,  344. 
Egg  plant,  4()9. 
Egg-«haped  luorell,  470. 
Eglantiue,  505. 
EiOT^iAn  bean,  390. 
Ehrenberg,  225. 
Khretiacen,  475. 
Klaeaf(nace»,  889. 
Elaeagnus  angustifolia,  839. 

  conlerta,  389. 

  hortensis,  889. 

Elais  Ouineensis,  298. 
Elatinacea,  422. 
Elder,  504. 

 cUssiflcation  of,  197. 

Elder.flower  water,  550. 
Elm  (Uhius),  87,459. 
Elm  of  Ephesus.  819. 

Embryo,  the  germ  of  a  new  individual,  com- 
poMd  of  cells  and  spiral  vetisels,  a  rudi- 
mentary descending  portion  which  becomes 
the  mot,  or  radicle,  and  a  rudimentary 
ascending  axis  surmounted  by  a  bud  or 
genunuJe,  189. 

Embryo  sac,  cell  of  the  nucleus  excessively 
develuued,  in  which  the  embryo  is  fully 
formed.  1^8. 

Empetrace»,  347. 

Encephalartos,  833. 

Encinchouiea,  498. 

Endive,  480. 

Endiicher*s  principlea  of  dassiflcatioa,  315. 
EndtK'arp,  a  woody  kernel,  the  protection  ot  the 

embryo,  evior,  **  inside,"  Mpvoci  fruit,** 

108. 

Endogenous  stems,  from  srSor.  **  within,**  and 

ycTMM,    1  produce,**  48,  321, 222,  286. 
Endoamometer,  30. 
Eiidosmose,  30. 

Enneanilria  class  (LinnMUi  9th  class),  having 

nine  stamens  in  each  flower,  203. 
Entopbrta,  250. 

EpacrioaceM,  a  family  of  Heaiha  tmn  Hew 

Holland,  145,  417. 
£pacris,  418. 
Ephedra,  87,  334. 

Epicvp,  «n,*«ov«r,**  mmpmt,  •*fniit,**aD  eoi- 
dfirmal  memhrane  of  faryingthicknass 
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Epid«Ddr««,908. 
Epid«nnU,  41, 100. 
Kfigvnom,  313. 
Epiphytes,  314. 
EqaiMtaces,  370. 
Eranthis  hiemalis,  905. 
Eisotaetijfc  aboruuu,  257. 
Enca  arburea,  419. 

  cineria,  419. 

  •copana,419. 

Ericetala,  417. 
Eringw,  607. 
Eriobotrya  Japonica,  45S. 
Eriocaulace«,  2M,  387,  393. 
Erodiam  (Stork*s  Bill),  4Si. 
Errum  lena,  444. 
Er]ni«[iiim,  304, 600, 607. 
Enrsipha,  351. 
ErysiphM,  361,303. 

Erythnea  Centaurium  (Centatiry),  133,  464. 

Erythrina  umbroaa,  444 

ErythrophljBum  OuineeoM,  440. 

Erythropylaue»,  387. 

Eachaeholtzia  Californica,  403. 

Eaaai  sur  lea  Propertiea  dea  Planta,  317. 

Eubrachion,  514. 

Eucalyptus,  549. 

EadryaLs,  416. 

Eufrenia,  76. 

Eupborbala,  317. 

Euphorbiacen,  130,  161, 347. 

Eurotium,  264. 

Euryale.  133. 

Euryalidea,  389. 

Ear>'alus  ferox,  389. 

Erening  PrimroM}  (CEnothera),  98. 

ETeivreen  Oak,  363. 

Ereiwrec"  trees,  structure  of  the  stems  of,  45  ; 

distribution  of,  89. 
Exembryonatea,  331. 
Exhalation  in  plants,  106. 
Exogens,  from      and  ytvwBnit  **  to  grow  by 

external  addiUons,"  331,  333,  333. 
Exogenous  stems,  from  t^,  **  without,*'  and 

ycvroM,  **  I  produce,"  46. 

Fabacett,  441. 
Fttba  migaris,  444. 
Faniculum  caoensis,  507. 

 vulgare,  610. 

Fagus  Guprea,  356. 

 pendnlata,  356. 

 purpurea,  355. 

—  sylvatica,  856. 

 variegatua,  365 

Fan  Palm,  5. 
Fasciculated  root,  6. 
Fasciculus  or  Bunch,  136. 
Feathered  Pink,  434. 
Fecula,  8,  43,  170. 

Fecundation,  177, 170;  of  Taocheria,  338 ;  arti- 
ficial, of  the  Date-tree,  187. 
Female  conceptacle  of  Ficus  resicoloaus,  348. 
Fennel,  the  seed  of,  168, 606, 610. 
Fern  (Ttee),  376. 

Ferns,  49, 325, 275 ;  clasaiflcation  of,  107 ;  repro* 

duction  of,  380. 
Festuceae,  291. 
Febrilla,  3, 18. 
Fibrous  tissue,  36. 
Ficoides  noctiflora,  138. 
Ficoida,  437. 
Ficus,  342. 

  elastica,  44,  343. 

  religiosa  (Pagoda  Fig-tree),  11. 

Field  Poppy,  the  seed  of,  168. 

Fig,  fruit  of,  167,  343,  344. 

Figwort,  Linnnan  classification  of,  303. 

Filament,  the  lower  part  of  the  stamen,  144. 

Filical»,370. 


FiUces,  375. 

Flacourtiaoea,  367,  868. 
Flax  (Linum).  78,  123,  427. 
Fleshy  fruits,  161,  163. 
Flora,  changes  in,  as  we  aacend  moiiiitiiM»SI!: 
of  Oceanea,  648. 

  Maiiguerita,  485. 

Floral  calendar,  Linncua'a,  134. 

 clock,  l>e  Candolle»a,  133. 

Floret,  486. 

Florilla,  a  mucilaginous  liquid  contained  in  the 
innermost  covering  of  tbe  poUen  gnin,  146. 
Floacular,  or  flowers  with  f  imneI-«hA|»ed  peC^ 

Floscules,  486. 
Flower,  U7;  definition  of,  118;  compositiaB  of, 

119 ;  sexes  of,  130 ;  of  tlie  Lime-tree,  386. 
Flower-bearing  trees,  daasiflcatioQ  of,  196. 
Flower-bud,  51. 
Flowering  herbaceous  plaota,  clnaeea  of,  197; 

plants,  333;  rariation  in  period  of,  138; 

cane,  germination  of,  193;  Ituah,  330. 
Flowerlesa  plants,  231. 
Foliation,  niode  oif,  53. 
FoUoles,  79. 
Follicle,  159. 
Funtiualis,  273. 
Fonlylium,  507. 

Forget-me-uot  (Myoeotis),  138,  475,  470. 
Fossil  species  compared  with  existing,  830. 
Foxglove  (Digitalis  purpurea),  119, 481. 

 Linnsan  classiflcaUoa  of,  308. 

Fragaria,  454. 

  chilensis,  466. 

 coUma,  456. 

  vesca,  456. 

Fragilaria  pectinalis,  226. 
Francoacen,  417,  418. 
Frankeniaceae,  368,  426. 
Fraxinus.  464,  465. 

 excelsior,  465,  466. 

  omus,  46i5. 

  rotuudif olia,  464, 466. 

French  Honeysuckle,  444. 

Fries'  classifl<;ation  of  Fungi,  250 ;  <^^>08itjon  to 

the  equivocal  generation  of  Fungals,  357 
Fringed  Buckbean,  463. 
Fritillaria,  318. 
Frog  Orchis,  306. 
Fronds,  49,  376. 

Fruit,  the,  156 ;  modification  of,  162 :  of  the 
Fig,  167 ;  of  the  Pine,  167 :  of  the  Bnsn- 
berry,  166;  of  the  Strawberry,  166. 

Fruits  and  leaves,  analogy  between,  157. 

Fucaceae,  335,  333. 

FucesB.  234. 

Fucus  vesiculosus,  333,  839. 

 dlKceous,  240. 

Funuuria  offlcinalis,  406. 
Fumariacec,  403,  405. 
Fumitories,  405. 

Funereal  Cypress  (Cupressus),  66. 

Fungals,  225,  347 ;  destructive  power  of,  834  ; 

multiplicity  of  specie  of,  267 ;  rapid  prxy- 

duction  of  cells  by,  234,  347. 
Funiculus,  the  attachment  of  the  ovules  to  the 

placenta,  153. 
Fuixe,443. 

Fuchsia,  deposition  of  the  pollen  in  the  atijmia 
of,  185. 

Galbnlus.  338,  331. 
Oales,  338. 
Oaliace«,497. 
Oaliun,600. 
Oamboiffe,  389. 

Oaxdnia  cochinchinensis,  389. 

Gardenia  floriSCSMU* 
Gaztlenide»,496. 
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Oarryacen,  361. 
Garr>al«,  361. 
CKi0teromyceta8,  225, 350. 
Oelidium.  244. 
Oemmule,  169. 
Genera  PUiiUuiun,  240,  215. 
Ociteratinj?  zone,  1 15. 
Gentian,  460. 
Gentiana,  46.'{. 

 luiea,  463. 

Gentianace«,  460,  462. 

Genud,  a  name  applied  to  a  group  of  planta  pos- 
8eMin|(  some  general  characteriatic  or  cha- 
racteristics in  common,  1V4. 

Geraniaces,  427,  429. 

Gerauids.  i27. 

Geranium.  4L>9,  430;  fruit  of,  161. 

 Kubertianum,  431 . 

Germinating  flee<lB,  mots  of,  14. 

Germination.  177.  189;  of  the  Sugar  Cane,  192; 

of  the  Date,  295 ;  in  Ferns,  277 ;  effect  of, 

190. 

Ge«neraoe«,  479.  480. 

Gilliesiiieece,  2? 7, 320. 

GiiliHower,  Linnsean  classification  of,  202. 

Gladiolus,  74. 

GleditjM:hia  tricanthus,  79. 

Glomenije,  forms  uf  inflorescence,  resembling 

capitation,  consisting  of  imperfect  flowers, 

126. 

Glomeniles,  477. 
GlumaceouB  plants,  287. 
GlumaU,  286. 
01um»,  12.%  288. 
Glyco*e.  162. 
Glyc>Thiza  f^labra,  443. 
Gnetacese.321,  325,  331. 
Gnettartlt'c.  498. 
Gneium,  li'Ji. 

 ^omon,  333. 

Gnidia  dHi>hnoiUes,  440. 
Onidie*.  439. 

Ooatbeanl,  Liunaao  claaaiflcatioD  of,  303. 

GoeUie,  217. 
Goldilocks,  m 
Gongora  f  ulva,  305, 
Gonidia,  266,  269. 
Oonidiiil  bed,  269. 
Goniumj-cetes.  235. 
Goodeuiace*,  482. 
Gone,  443. 
Oodsypium,  380.  383. 

 arboreum,  384. 

 religiosum,  384. 

Gourd,  m 

Grafting,  process  of.  67,  70 ;  by  inclination,  60. 

Gnunine«,  Grass  family,  roots  of,  10,  34,  104, 
286,  287 :  stems  of,  34 ;  injurious  species, 
291 :  most  esteemed  speciea,  203;  distri- 
bution of,  517. 

Grandifloral  Primrose,  473. 

Granules,  44. 

Graphidacese,  225. 

Grass,  see  Graminea. 

 of  Parnassus,  404. 

Gravitation,  action  of,  in  guidance  cf  roots, 
16. 

Great  Constable,  the,  434. 
Greenheart,  441. 
Green  Seed  Cotton,  384. 
Grevellia,  440. 
Grew,  217. 
Ground  nut,  444. 

Groundsel,  Linncan  ciMaificatioo  of,  308. 

Groves  of  Death,  549. 

Guelder  Bose,  504. 

Guernsey  Lily,  901. 

Guetacea,  334,  835. 

Gulf  Weed,  234. 

Gum  Amine,  446. 


Gum  Arabic,  447. 

  tragacanth,  443. 

Guttiferales.  388. 
Guttifem,  389. 
G>innadenia,  310. 

Gxmnogens,  from  yvurot,  *' naked,"  231,223, 
334 

Gj'mnospcrmes,  or  naked-seeded,  from  yvupot, 
"  naked,"  and  rrtp^  '"seed,"  a  class  of  pha- 
nerogamcs  arranged  by  De  Jussieu,  219. 

Gyneecium,  151. 

Gynandrous  clam,  203. 

Oypsophylla  elegans,  434. 

Gyn»,  376. 

Habenaria,  310. 

Usmatoxylon  campechianum,  445. 
Hcmodoracea,  286,  300. 
Uakea,  441. 
Halidrys,  243. 
Uamameiidaces,  513. 
llamelice»,  498,  500. 
Harebell,  484. 

Haricot  bean  ( I^iaseolus  vulgaris),  2,  444. 
Haschich,  341. 
HaMridjB,  4i<7. 

Hawthorn  (Crataegus  oxyacantha),  61,  453. 
Hazel,  ;^9. 

Heart  wood  ^Duramen),  36. 
Heat,  emission  of.  by  flowers,  187. 
Heather,  420. 

HeatliM,  Linnaan  classiftiration  of,  202, 419. 
Hedcra  lielLx  (Ivy).  13,  511. 

  terreetris,  512. 

Hedychium  coronarium,  304. 
Hedysarea,  444. 
Hedysaram  coronarium,  444.' 
Hedytidea,  498. 
Helecterea,  380, 
Hellebore,  395. 

 fortidus,  395. 

Helmingiace»,  361. 
HemerocaUea,  319. 
Hemianthus,  481. 

Hemlock  (Conium  maculotom),  79,  302,  506, 
510. 

Hemp  (Canabis  sativa),  43, 81. 
Henbane,  487,  471. 

Hepalicea,  270;  reproductive  organs  of,  271. 
Heptandria  class  (Limuean  7th  class),  having 

seven  stamens  in  each  flower,  302. 
HerbM*eous  idanta,  196 ;  stems,  36. 
Uermaphrodite  flowers,  those  having  both  male 

and  female  organa  of  reproduction,  85, 130. 
Heteroclinoa,  363. 

Hezandria  class  (Linnaan  6th  class),  having  six 

stamens  on  each  flower,  303. 
Hibemaculum,  or  Winter  Qnartera,  133. 
Hibiscese,  880. 
Hibiscus,  170,  380,  883. 

  esculentua,  383. 

HieracidaB,487. 

Hilum,  the  point  at  which  tlie  omlaa  anattadied 

to  the  placenta,  16S. 
Hippocrateacea,  468. 
Hippopha<:  rhamnoidea,  880. 
Hippuris.  Linnaan  claasiflcation  of,  203. 
Hog^s  Fennel,  507. 
Hofly(nex),89,461. 
UoOyhock,  383,  884. 
UoUy  ThisUe,  488. 
Honeysuckle,  604, 606. 
Hop,  341. 
Hordea,201. 
Hornbeam,  860. 

Horse  Chestnut  (Xacvltm  HypocMtaaaO*  ^ 

388;  Linnaan  daaaiflcitfiflii  of,  JQS. 
Honeradish-tree,  446. 
Honfleldia,  607. 
Uofzft  capeosis,  607. 
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UutiMleek,  871. 
Uul>-!t«re«.  2:u. 
Humbiildt  on  distribution,  517. 
Humirijicec  417. 
Huniirium  rtoribundmn,  417. 
Hamulus  lupulus,  341. 
Humu5,  4. 

Hvacinth,  bulb  of,  29. 
Hydrabt,  2j^. 
Hvdnui^eiu.ec,457.  468. 
H>-(lrxx:liahdace«,  286. 

Hydrocotyle  vulgaris  (BCarsh  Pennywort),  72. 
HydrocH>tyle«,  5otf. 
-•Hydr(x*yanic  acid,  presence  of,  in  the  genus 
Frunus,449. 
HydnJea,  472. 
Hydroi»hyll«teK,  472. 
UymenRs,  l^. 
Uymeuium,  2 18. 
Hymenomycetes.  249,  250. 
Uyoscysmus,  467. 

 niffer,.471. 

Hypericacee,  888. 
Hyphomycetes,  248. 
Hypnum,  272. 
Hypochssridje,  487. 
Uypocratehform  corolla,  140. 
Hypogynou«,  212. 

exof^ns,  967. 

 stamens,  154. 

Hypoxidacee,  286  SOO. 

Iberis,  375. 
Icacinacec,  416. 
IcelaiKl  Mom.  267. 
Ice  Plants,  438. 

Icosandria  Class  (Linn«an  12th  aass)  having 
twenty  or  more  stamens  inserted  upon  the 
calyx.  202. 

Bex  (the  UoUy),  89,  352. 

  aquifolium,  461. 

 Paraguayensis,  461. 

niecebracec,  432. 

Impatiens,  161. 

Indehiscent  Fruits,  159. 

Indian  Cress,  877.  381. 

  Rubber,  843. 

 Shot  (Canna  Indica),  55. 

 Tobacco,  484. 

Indigofera  tinctoria,  443. 

Indusium,  279,  280. 

Inferior,  or  adherent  ovary,  153. 

Inflorescence,  the Jiou'cr-hftidy  124, 125. 

Infundibuliform  corolla,  140,  197. 

Intemode,  92. 

Involucre,  204. 

Ipecacuanha,  500. 

Iridacese,  286,  301. 

Iris,  55 ;  Linnaean  classification  of,  202. 

 Germanica,  subterranean  root  of,  28. 

Ironwood,  461. 
Isatis,  375. 
Isertiea,  498. 

Ivy  ^Hedera  helix),  13»  511 ;  confusi<m  respect- 
ing, 511. 
Ixora  coccinca,  504. 
 odorata,  504. 

Japanese  Medlar,  453. 
Jarella  plant,  444. 

Jasmin,  Linn»an  classification  of,  202. 
Jaaminaceae,  474. 
Jasmines,  474, 
Jews*  Apple,  469. 
Joint  Fire,  324, 831. 

 Grass,  Linnsan  classification  of,  202. 

Judas-tree,  445. 

JugUindace»,  349, 359. 

Juglans  regia,  3.59. 

Juncaces  (Hushes),  126, 287, 315. 


Juncaginace»,  287. 
Juncals,  2»7. 
JungerTuaniacea,270,  271. 
Jumper  (Junipeiiis  c^mmuniB),  74,  324,  89, 
330. 

Jussieu,  Adrien  de.  208, 210;  princiiries  of  claM* 
ification,  2u8.  210;  division  of  CryptaeaEBS, 
211,  212 ;  divisions,  213. 

 Bernard  de,  206,  210. 

 Laurent  de,  210. 


Kahnia,417. 

UUifolia,  421. 


Keel,  the  part  of  the  corolla,  which  coreiv,  de- 
fends, and  envelops  the  centre  of  the  flower. 
144. 

Kcrmes  Oak.  353. 

Kernel,  or  nucleus,  the  whole  of  the  seed,  con- 
taining the  embryo  or  germ  of  a  new  indi- 
vidual. 168. 

Ketmia,  38:i. 

 Adansey,  170. 

Kingcup,  398. 

Kino,  444, 445. 

Labellum,  310. 

Labiats,  475,  477.  * 
stimulating  properties  of,  479. 


Labiate,  197. 

corolla,  142. 


Labiateflurae,  487. 
Laburnum,  443 :  classiflcfttion  of,  197. 
Lacebark-tree,  439. 
Laceittemacev.  367. 
Lactricidae,  487. 
Lactut:arium,  488. 
Lactuca  sativa,  488. 
Lailia,  309. 
Lamsa,501,505. 
Lamina,  78,  288. 
Lamiuni  album,  477. 
Lamoidea?,  477. 
Lami>anidae,  487. 
Larch,  328. 
Lardizabalaces,  861. 
Larix,  328. 

Laseyitium  glabmm,  507. 

Latex,  a  liquid  composed  of  uncdoured  serum. 
43. 

LathyruB,  444. 

Laticiferous  vessels,  43. 

Latifolius,  444. 

Lauraeea;,  439,  441. 

Laurel,  Linnaan  classification  of,  202. 

Launis,  439 

 nobilis,  441. 

Lavender,  Linmean  classification  of,  202. 
Layering,  68. 
Leaf  bud,  52. 

Leaves,  9;  alternate,  86;  disposition  of,  in  vari- 
ous plants,  85;  functions  of,  74;  opposite, 
86 ;  of  orchidaceous  plants,  307 ;  verticillate 
86. 

Lecanora  esculenta,  268. 

  Tartarea,  268. 

Ledum,  417. 
Leguminiu*ese,  442. 
Leguminosa,  93. 

Leguminous  plants,  83;  seeds  of,  175. 
Lemna  (Duckweed),  3. 
I^ntibulariaceap,  480. 
Lenticular  Maues,  40. 
Lentil,  444. 
Leptogonea,  362. 

Leschenanthis,  a  plant  of  New  Holland,  stigma 
of,  186. 

Lettuce,  488 ;  Linnsan  classification  of,  203. 
Leucoleena,  506. 
Leuoopodium  Richei,418. 
Leycesteria  formoea,  504. 
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Mion  of,  197 ;  dere- 
rition  of,  617 ;  repro- 

*07. 

lAyera,  86. 


Lianas,  27. 

LilHT,  42. 
Lii-henales,  226. 

Uipmenx  of,  Mttj 
ductifin  of,  3^ 

I4gup£mni  TiiJ^&r*,  406. 
liOv  (SyriiM^  TulgwMy  Mi  464,  4«6. 
LlDtiMn  rlinTiwiliii  (If  202. 

Lil^v^nTi:^,  it;. 

LUy,  Iv^Th^UK;  imEbtifiAl;  Linnmui  claaaiflcap 

  of  the  Valley,  LiniuMn  clasaiftcation  of, 

202. 

Limb  of  the  pfHLl38. 

LimliB  iif  "'iniifhiii  fill 
Linm  e*.  4*7. 
Litidtn.  384. 

Litiir,  4ifl,  laa 

l.iurijpjiii  d4L-«?iflr4i![f>in.  the,  202;  nomenclature, 

2U0. 

Linnieii8*f  system  of  claMiilcation,  200 ;  conTer- 
sation  with  Oiaeke,  204. 

Lint,  12-. 
LiiLUiit  i  V\>i\.  I.  7^,  427. 

ii'^rrtriWmiisat427. 

L,|  ;ni.  lMv...t.[Ji,  :m 
Li'^iiii^iij!lrrir^  ^t,'l;i^ 
Li'jiJ"n<,  H',  4 

Lirr*«lHii4r<>n  hilipif^^m  (Talip-tre«),  533,  91. 
l-ivfiH'  MiuTi].vk,.r>lU 
Liverwortii,  270. 
Lobecl  leaf,  79. 

Lobelia,  Linnaean  claaaillcation  of,  203. 

 — -  inrt^tAL,  4^^L 

■   Li  Fijji  fl-  prm.  1  m  f «  M  t  [ n  ■  1 1  ^i-n  i*»  of,  484. 

LubrHiM  i-tt-.  i<j  :  {irij^itirtk*  of,  4^ 

LofhitMLi.'.r,  I  l-L. 
Lng)irhiiiii4 1:!!^,  4+ni,  4flt, 
IjOtntMinly  I't^tijir  rH^pjltf IKB^jmlliii)  fill 
LDrarntjic'^^Ttw,  fulfil 
Looilopi  Ph^le,  4d6b 
Liii-»i-:ir'f?f, 

L^v^ibidinLirmmirt,  4!^l. 

Ijtniiilhti*,  'ti  l. 

Lore  Apple,  467.  • 
Lucerne,  8,  44X 
Luculia  gnitiMima,  601. 

Lun«rwort«(Pulmonaria),  used  at  a  f  ubatitute  for 
Hopii,  476. 
,  Lapinua,  98. 
Lapulin,  M2. 

Lychnis,  LinnaMn  classificatioa  (rf,  202. 

 c<)n)uaria,  434, 

 dioica,  4.^4. 

 floa-cuculi,  434. 

—      -  f^^hHPK 

L>i-Mjx^r3K  un)  MiJiiM^^I^  470. 

Lvi-.i^Hxljil/i.  'r,ii, 

IrV TU f il I ri[  1 1;  ^  1  ■      i%,  lift 

L>*simachia,  474. 
 Tulgaris,  86, 474. 


Lythracese.  457. 
M  aL*rozamea«,  324. 
Mad  Apple,  409. 

Madder,  field,  498  ;  Tiinnwan  claniflcatioii  of, 

202,  600. 
Madras  Hemp,  443. 
Magnol,  2o5. 

Ma^niolia,  a88;  increase  of  temperature  at  time 

I'i  t  i  l  ij:iiJftEi-Hri  *"f  .  188. 

—   iiJiitu 

  ;^rnm\ irti.  iriK  391. 

Mjitfiiul]n.;t'a!.  :m}t  Uffl. 

V.iJrt  \im. 

Malaxidett,  308. 

^iilJt>^,>lt*rlil*i  fll?,  ^7.  5fl». 

M43kvack4.  >  Hntiiii]>rrJ  in  ouny'tlfmacea, 462. 
Mollovi.  Si.  3-L ;  LjuhKUi  iMdicaUoD  of, 202; 

MaJoi.^  ( '-VH  ,...r.  I  i.^. 

Mi,U-ii:bi.  217. 

Maliu»  o^Trtia,  4.W. 
Main  cr^nfia,  mt. 
— — Sylv*Bin*<,  ftl^ 

M-kli'fds.  ,'177,  :>-ii. 

Mjuutfa^ira  i>lQ«;iiiaram,  4|0^ 
ll«Ddr«]id.  470. 
MlD«fM  Wtmfil, 

M!in7KiiaTtai-e»»3»a* 
MftTihanttai^H,  fjL 
Jiisj^«i4  e.n(,  tend  mpi^itA  to  Vwrrm  which  wither 
btSon  f  oUf  rMi ;  nun  iii^a«uv  **  I  wither,**  89. 
Mar^,  LianHm  cMJIeallM  4xf,  203. 
Marsh  Mallow,  H&l,  »Ul 

 ^M*t*i^)l4!(Ci"  ■ 

 — PennyMn^rt  (. 

—  Tt*r4K463i 

Miuiiiu.  ^i..  mi  ylit  Teg«tallBi  If  Norway,  624. 

Mauniiu  H> hk-^.  2^^'^. 
Ma^^i  r  jr .  . 

Meaduw  SKflniii  ( CWr  liicign  ttfa  lie),  88. 

t>wtf*(,  4/>4»  iSJ. 


,120. 
fulgaris),  72. 


HcdlcagDifliiri,  44a. 

Medlv.  i6,l :  d«drlvte  of  fruit  of.  164. 

Mi'iItjUji,  X.,  ^m, 

MedNUnn  iH^.  amt  i^|if^i|;*Bath,88. 

^IrlliTLThrlk  f  Jt,  V^T* 
.M.^Ji,Urtf.  121 

MelilotUB,  97. 
Melon,  363, 364. 
MenispermacecB.  361. 
Menispermals,  361,  362. 
Menthoide*  ,477. 
Men^anthis  trifoliata,  463. 
Meoinge»,  446. 
Mercuriaas,  120,  177,  201. 
Merethale,  92. 
Meeembryacese.  4.t7.  438. 
Meaembryanthemum  edule,  4.\<*. 

 niB<'ri)rhi7um,  4.'i8. 

 triiiulium,  4:i8. 

Mesocarp,  a  thick,  pulpy,  succulent  substance 
(fMvof,  "middle,"  Kofiwot,  "fruit"),  con- 


670 


INDEX. 


•timtiiiff,  ordinvily,  the  lleah  Aod  pulp  of  the 

frait,  m. 
Mespilus  gennanica.  453. 
Meteuric  plants,  m. 
Meum.  M)7. 
Mexerium.  440. 
Hicrophyle,  164. 
Mignonette.  S7<L 
MUiloCuii,  443. 
Milium  multiflonixn,  104. 
Milk  ThiMle,  488. 

  Tree  of  Demerara,  461. 

Mim(Ma,7«. 

 pudica,  1 75. 

 aeiuutiva  (sensitive  plant),  94. 

MimoseiB,  446. 
Mimulut,  481. 
Misletoe,  3,  513,  514. 
Mock  Privet  (FhiUyrea),  36. 
Modification  of  leaves,  theory  of,  317. 
Moisture,  a  requisite  for  germination,  189. 
Monadelphia,  sixteenth  class,  Linnoan  classi- 
fication, in  which  all  the  fllsmenu  are  united 

in  one  group,  'J02. 
Monandria,  Limuean  first-class  flowers,  having 

one  stamen,  303. 
Monimacec.  361. 
Monkeys'  Bread,  378. 
Monochlamydeous  flowers,  ISO. 
Monocotyledonous  plants,  germination  of  seeds 

of,  169,  193,  385. 

 phanerogams,  319. 

Monodelphous  stamens,  149. 

Monaceous  plants,  130,  300,  301;  fecundation 

in,  186. 

MonoKumia,  a  division  of  the  class  Syngenesis, 
303. 

MoDopetalous  coroUa,  196,  197 :  cs^-x,  134, 139 ; 
stamens,  where  five  stamens  are  attached 
to  the  tube  of  the  ooroUa,  149. 

Monotropacea},  417,  418. 

Monster  Rose,  150. 

Moracec,  339,  343. 

Morchelia  eaculenta,  356. 

Morel,  356. 

Moringacec  367,  368,  360. 
Moringa  pterygosperma,  446. 
Morus,343. 

Mosses,  335 ;  classification  of,  197 ;  seeds  of,  334 ; 

distribution  oi,  517. 
Moulds,  364. 

Mountain  Strawberry,  456. 
Moving  plant,  444. 
Mucedo,  348. 
Mucor,  348,  364. 
Mucuna  urens,  444. 

Mulberry,  343 ;  at  the  period  of  fecnndation,  185 ; 

fruit  of,  167. 
MulinesB,  506. 
Murandia,  481. 
Musacen,  386, 304,  330. 
MuscaU,  370. 

MushrtMms,  347,  351,  353;  claasification  of, 
197. 

Musk  Rose,  455. 

Mustani..M73. 

MylitU  austraUs,  356. 

M^-oi^oraceae,  475. 

M>-n0otis  (Foiget-me-not),  133.  , 

 palustris,  475, 476. 

Mnwunis^  154. 
M\Tioac««e,  333,  338. 
M;\Ti>ticace4e,  361. 
Mynwpermum  peruifeium,  445. 

1—  ttiluiferam,  445. 

XI^'VNnac'ew,  473. 

M^vrtK  UnasNUi  HassaflcatioQ  of,  303. 
M>-»«Kt«iMli\Hm  514. 


Nankeen  Cotton,  384.  ' 
Nsrcissals,  286.  3UU. 
Narcotic  Poppy,  40l. 
Nasturtium.  74. 
Natural  family,  304. 

 order,  304. 

system,  the  true 


at,  310. 


Necker  Tree.  445. 
Nectandra  Rodiwa,  441. 
Neitarine,  448. 
Nelumbiacen,  389,  390. 
Nelumbrum  speciosum,  990. 
Neottia  nidus  svis,  305. 
NeoUiev,  308,  314. 
Nepenthace*,  347. 
Nepenthes.  347. 

 distillatoria,  74. 

 phyllamphora,  848. 

Nephilium,  388. 
Nephrodinm,  filix-mas,  279. 
Nerium.  461. 

Nervures,  99 ;  of  the  leaf,  81. 

Nettle  (Urtica),  86;  at  the  period  of 

tion,  185. 
Nicotians,  467, 471. 
Nidus.  57. 

Nigella  arvensis  (Com  Cockle),  I70. 

Nightshade,  Deadly,  470. 

Nitta-tree,  446. 

Nocturnal  respiration,  108. 

Node,  288. 

Nolauaceae,  475. 

Nonenio-pretty,  458. 

North  Cape,  vegetation  of,  536. 

Nostoc  verrucose,  336. 

Not  ilia,  24J>. 

Nucleus,  153,169. 

Nucule,  345. 

Nummularia,  505. 

Nuphar,  390. 

Nupharde«,  890. 

Nux  Vomica,  463. 

Nyctagins,  435. 

Nyctsffioacese,  435. 

Nymphcaceae,  389. 

Nymphales,  389. 

Nymphea  (Water  Lily),  103. 

 ccnilea,390. 

 edulis,890. 

 lotus,  390. 


Oak,  350;  classification  of,  196;  northern  liicit 
of,  534 ;  stem  of,  33;  Iran  Wood,  355 ;  laivo 
leaved,  355 ;  live,  354 ;  sessile  cuuped.  35x 

Oat  plant,  139. 

Ochnaceae,  423. 

Octandria  f  Linnsean  eighth  class),  flowere  hav- 

ing  eight  stamens. 
(Enanthe,  506,  507. 
(Enothera,  98. 
Oidium  Tuckeri,  351,  361. 
OU  of  Ben,  446. 
OUcaceae,  404,  416. 
01»sgnacec,  333. 
Olea  Europna,  466. 
OlescesB,  464. 

Oleander,  461 ;  poisonous  qualities  of  the,  461.  . 
Oleaster.  339. 

Olive,  464, 465;  of  the  Acropolis,  819 ;  prepar«- 

tion  of  the  oil,  465. 
Oncidium,  310. 

 pnlvinatom,  806. 

 ranifemm,  30$. 

Ononis  (Cammock),  8. 
Opercttlacec,  498. 
Operculum,  371. 
Opium,  401. 
Ophioglossacett,  370. 
Ophrj^,  308, 810. 
OphrysiSlO. 
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„„,_™___.ii«iB),97. 
^J9L^rMt  i^l65:  LinnKftn  clasai- 

ufiSOhHlL  304;  fecundation  of, 
115. 


structure  of,  905; 


genera  and  faaiilies  of,  308. 
Orchil.  268. 
Orchis.  310. 

 latifolia,  313. 

 mascula,  7. 

Ordeal  Tree,  446. 

rtniirinfinoMi.  mfli;  tin 

S^Mtfjb*;  154. 


iigro-nr 
 spmdi»,  m 

fTnfliitiUMi  tIT.  im 

CMto  CWMterfi^.W:  Embryo  of,  170. 
Ci«(!^  4il ;  rfcllA  claMiikation  of,  202. 


tpae  {VIbih  religiosa),  11, 842. 


Palmals,  286. 
Palmacen.  M»3. 
AiteltllMioCM;  dials 

MOM  or,  IN. 
Panax  c[ii4QqailoUlll%  ^12. 

F.u^^MMM..^[a.LHlniiO>4. 
Pangiacew,  366. 
Panice«,  290. 
Panicle«,  126. 
Pansy,  371. 
Papaver  rtueas,  401. 

  somniferum,  401. 

  bractiatum,  401. 

Papaveraces,  391,  iOO. 
Papaw-tree,  366. 
Papayacea;,  366. 
Papayals,  366. 

Paper  Mitlberry  (BrouMonetia),  77. 
Papilionaceous,  197. 

£«i]|tMf  143. 

PapiU*.  122. 
F^popfaomr .  29  L . 
Pafiyrus  ajntqi>oniiHi  jpft 
 ■  Lt'E^^nibiuiaf  lilL 

Purf-iii:lj>iuh'iil'nt3  €e!]iili:4^  101. 
Piirki-  Afm-Jujii,  44rt. 
Piin  ijr'liA  fiJirieliiirt,H 
iWlliflJt:*^  i'-r, 

PeLwnip,  ,Mp7.  SICK 
FHTtitt  leaf.  M. 
Paiaanoa  tiuct^a,  44@. 
PiMtAAn  efintrajprvft,  3iP. 

Puafai  flimet.  iOT  £         of,  186. 


I  of,  517 ;  genni- 


litWlHiliiiiiininliiin  of,  262. 


P«acrb4saTe4  BaMtuUli^  484. 
IVkt,  tim  tMd,^^  168;  daasiiication  of,  197; 

fmll  of,  4|li, 
P^arl  Gnus, 

PectiDe.  fanuaitcio  of^  162. 
P«4laliacu,  m, 

,  431. 

■  inquiuana,  432. 
odoratissimum,  432. 

■  zonale,  432. 
f«Mt  «l  fecundaUon,  185. 

Pentandria,  lifr]i  Linnsan  class,  having  fire 

stamens  in  each  flower,  2U2. 
Pentsteuion,  481. 
Peonies,  o9d. 
Feppersj,  436. 
Pericarp,  157. 
W^rtgjmw  wtaianw,  155. 
SMipafm,  21L 


Penistent  leaves,  those  which  remain  looger 
than  a  year,  89 

 Btipula,  104. 

Personate,  U2,  197. 
Peruvian  bark.  501. 
Petalloid  coroUa,  140. 
Petalous,  106. 
Petals,  137. 
Petiolated,  79. 
PeUole,  74,  78. 
Petiolules,  79. 


Petunia,  481. 
PeucedaneK,  507. 
FMBvdlaoiSQi,  sot. 
PhalarideBi 

^tauennnBaa,  rnsra  6taf9p6t,  "visible,**  and 
yofUK.  "  nuptials,"  have  perceptible  repro- 
ductive or^ruUt  formed  of  stamens  Hud 
ovules,  either  naked,  or  enclosed  in  a  kind 
of  putU.  2U0, 219. 

Phascum,  272. 

Phaseoleae,  444. 

Phaseolus.  324. 

  (motk  prMLM. 

mUS^iim,  396,  axi, 

Pl/palL!i  nlkekflllgt,  tlti 

F(i\h.tint^,435. 
I1in£.**mi,]J,  47*. 
PtTiii'iiidln^  r^OIn  50BL 

Piaes,  :i24 

197, ;  Lhinfl^an  claaiiilcation  of,  90S. 

 sylveatria,  827. 

Piperace»,  435. 
Piperals.  435. 
Pipers,  485. 
Pipperacec,  436. 
Pippol.  343. 
Piatachim  vera,  422. 


672 


INDEX. 


Pistachio,  danifloation  of,  196. 
¥iMXiacem,  38«5. 
PistU,  119.  160. 
Pisum  ttuiram,  444. 
Pitcher  pUat,  847. 
PittosporacMe,  40S.  416. 

Placenta,  the  part  which  aapporii  the  orules,  15L 

Plane-tree,  346. 

Plantaginace*.  473. 

Plantanaces,  339. 

Plantanthera  chloranta,  149. 

Plantanua.  345. 

 orientaUa,  346. 

Plants,  respiration  of,  189;  the  flrst  nourish- 
ment of,  190;  increase  of  temperature  at 
time  of  fecondadon  of,  188 ;  hat  of,  with 
times  of  floweting,  123 ;  sleep  of,  98. 

Platygones,  369. 

Piocaeria  compreasa,  944. 

Plum,  448,  460. 

Plumbaginaees,  479. 

Plumbago  seylanica,  479. 

Podocarps,  390. 

Podostemaces,  429. 

PolemormacesB,  464. 

PoUen,  144;  composition  of,  146  ;  tubes,  147. 
Polyadelphia,  eighteenth  Linnmm  class,  in 

whicn  the  filaments  are  united  in  several 

bodies,  909. 
Poljradelphus  stamens,  149. 
I\)l]randna,  thirteenth  Linnsan  dass,  having 

twenty  or  more  stamens  inserted  upon  the 

receptacle,  909. 
Polygala  senega,  388. 

Polygamla  equaUs,  flowers  all  fertile  herm»- 

phiodite,  a  division  of  the  Syge- 

nesia  class,  903. 
— — fnistranea,  neutral  flowers,  sterile 

at  the  circumference,  adivisiou  ot 

the  Syngenesis  class,  903. 
 necessarea.  female  flowers,  fertile  at 

the  circumference,  903. 
-  segregata,  flowers  provided  with  a 

proper  and  clustered  calyx  under 

a  common  calyx,  a  division  of  the 

Syngenesis  class,  903. 
— —  snperflna,  female  flowen,  fruitful  at 

the  circumference,  a  division  of 

the  Syngenesis,  903. 
Polygamous  planto,  those  bearing  on  one  stem, 
male,  female,  and  hermaphrodite  flowers, 
190;  class,  901 ;  fecundation  of,  186. 
Polygolaceae,  386 
Polygonaces,  439. 
P(riygonnm,  ovule  of,  183. 
Polypetalous,  196;  calyx,  189. 

 corolIa,166. 

Polyposiacen,  970. 
PolysepolouB  calyx,  134. 
Polytrichum,  272 ;  reproduction  of,  978. 
Pomaces,  452. 
Pontederace»,  287. 
Poplar,  66,  837. 

Poppy,  400 ;  Linnnan  classification  of,  202. 
Populus  alba,  6.5, 337. 

 faatignatus  (^Lombardy  Po^ar),  66, 66. 

 nigra,  S37. 

 tremula  (aspen),  83,  337. 

Portulaccap,  432. 

Potato  (Solar  um  tuberosum),  61,  467,467. 

 disease,  250,  264. 

Power  of  Kermination,  continuance  of,  176. 
Prcscottia  colorans,  305. 
Primrose  (Primula),  10. 
Primula  (Primrose),  10. 

 veri8,473. 

Primulace«,  472,473. 
Primine  »ac,  163. 
Privet,  466. 
Procumbent  stems,  26. 


Prodromns  Historise  Gheneralis  FiantaniB.4 
486.  I 

  SyBtematia  Naturmlis  regni  Veiol 

bUes,  317. 

Proembryo,  283.  | 

Prompt  bods,  56. 

Propagating  by  slips,  70. 

Proteaceae,  439.  440. 

Prothallium,  281. 

Protococcos,  227. 

Prunus,  448,  460. 

  Armeniai^,  450. 

  avium,  461. 

  cerasus,  461. 

  semperflorena,  451. 

Psychotrie«,498. 
Ptepocarpos  draco,  444. 
Pnlmooaria  officinalis,  476. 
Pulse,  444. 
Purple  Beech,  865. 

 Willow,  Linnwian  claasiUcatioii  of,  9QS. 

Purelane-tree,  179. 
Pycnophycos,  949. 
Pyramidal  Poplar,  837. 
Pyrenomyoetes,  950. 
Pyrolaceas,  417,  418. 
Fyrua  oonununis,  fruit  of,  463. 

 mains,  fruit  of,  468. 

Pyxidium,  from  ppzus^  "a  box,**  dry  fhn 
dividing  into      parU  bj  a  horisontal  chi< 


Quadriloculsr  anthers,  146. 
Quassia,  499. 

Queckett  on  Fungales  affecting  gnuninacea,  2i 

Quercitron,  364. 
Quercus,  850 ;  stem  of,  93. 

 alba,  364. 

 aigelops,  364, 

 Austriaca,  364. 

 cerris,368. 

 coccifera,  353. 

 Hispanica,  364. 

 ilex,  853. 

 nuuTophylla,  355. 

 pedunculata,  362. 

 prinus,  364. 

 sessiflora,  362. 

 dideraiyla,  355. 

 suber  (Cork-tree),  89,  353, 

 tinctoria.  354. 

 vivens,  864. 

uemals,  849. 

uince.  458. 
Quincundal,  88. 

Baceme,  196,  199. 
Bacine  radicle  or  toot,  2. 
Badiates,  486. 
Badiating  plants,  197. 
Bsdiola.  427. 
Badish,  373. 
BalBesia  Amoldi,  121. 
Bafllesiaceae,  2S4. 
Banals,  m. 

Banunculacese,  83,  390,  391, 399 
Banunculus,  397 

 acaulis,  891. 

 aquatili*,  77, 102. 

 auricomus,  398. 

 flammula,  i98. 

 glacialis,  392. 

 repens,  398. 

 trichophyllus,  397. 

Baphanus,  876. 

Bi4)he,  a  cord  like  swelling  on  one  of  thesidet 

of  the  ovule,  154. 
Baspberry,  fruit  of,  166. 
Bay,  J.,  198 ;  system,  foundation  of,  217. 
Beaumuriaoea,  888. 
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Receptacle,  the,  119, 154. 
Bed  Cedar.  331. 

 R<me,  464. 

Reeds  (Cj-peracea),  ia«. 
Reseda  Oilorata.  376. 
ReAedat-ete.  373,  376. 
ResiniferouA  ducta.  46. 
Beiipiration  in  plants,  107, 109. 
Restiacev.  386,  393. 
Reticulated  fibres,  43. 
Rhamnacese,  458,  459. 
Rhamnus.  459. 
RhizotwtacesB,  388. 
Rhizoffens.  331.  333,  384. 
RhizogB,  see  RhizQgena. 
Rluzome,  1,  39. 
Rhizophora  (Mangrore),  4. 
Rhizopo^n,  354. 
Rhizotomae,  or  root-cutters,  194. 
Rhodiola,  513. 
Rhododendron,  417.  431. 

 ponticum,^431. 

Rhodomenia  palmata.  345.* 
Rhus  cotinus  (Sumach),  56, 90,  439. 
Ribes  (Currant  leaf),  53. 
Ricciace*.  370.  371. 
Rice,  classification  of,  197,  390. 
Ricinis  communis,  81,  180, 347 ;  cotyledons  of, 
169. 

Rigorous  definitions  impoaaiMe,  314. 
Ripoffonum,  833.  ^ 
Robinia,  79. 

 peeod-ftcadA,  448. 

Bobur,  353. 
Rodochlton.  481. 
Rogiera,  504. 
Rondeletia  specioea,  504. 
Root,  the,  3;  progress  of,  9. 
Roots  of  Orchidaceous  plants,  305. 
Rosa,  genus,  194. 

 Canina,  194,  454. 

 centifolia,  455. 

 Damascus,  455. 

 Oallica,  454. 

 moechata,  455. 

 offlcinalis,  454. 

 Sabini,  194. 

 ViUora,  194. 

Rosaces.  196,  443,  454. 

Rosaceous.  197 ;  corolla  having  five  petals  with- 

out  hooks,  140. 
Rose,  197,  4.^4 ;  Linnaean  daaaiflcaUon  of,  303. 

 of  Four  Seasons,  455. 

 with  a  hundred  learea,  455. 

 Campion,  434. 

 of  Jericho,  438. 

Rosemary,  form  of  calyx  in,  479. 
Roeetangles,  344. 
Rotang,  399. 
Roxburghiacese,  833. 
Ruber.  114. 
Rubia,  500. 
Rubiacen.  497, 498. 
Rubus,  455. 

 caeHius,  456 

 fructicosus,  456. 

Rue,  ntameae  of,  at  the  time  of  fecundation,  186. 
Rumex  (Dockweed),  55. 
Ruscus,  319. 

  aculeatw,  385. 

Rushes  (Juncaces),  136. 
RuBsellia.  4Sl. 
Rutacea.  423. 
Rutaoeals.  431. 
Rutals,  421. 

Sabean  farm,  the,  408. 

Sac,  a  coTeriitg  surrounding  the  poUen  grain, 
146. 

Saccharine  fucns  of  the  Icelaoden,  345. 


Saccolabiums.  309. 
Sarred  Fig.  313. 
Shfllower,  488. 

Sage  (Salvia  offlcinalis),  55;  form  of  calyx  in, 
479. 

Sagittaria  (Arrow-head),  73, 77. 

Sago-tree,  398. 

Sagus  rhumphii,  398. 

Saillant,  79. 

Saintfoin,  444. 

Salicacese,  333,  335. 

Salix,335. 

 alba,  56. 

 Babylonica,  886. 

 reticulata,  886. 

Salsifv,  448. 

Salvadoracea,  475.  , 
Salvia,  197. 
Salvices  477. 
Samara.  159. 
Sambucece,  504. 
SambucinesB.  504. 
Sambuoua,  504. 

 ebulus,  504. 

 nigra,  604. 

Samphire,  507. 
Samvdaceae,  367. 
Sandal-weeds,  513. 
Sandbox-tree,  161. 
Sandise  cerefolium,  510. 
Sanguisnrbacec,  443,  454. 
Sanicula  Europea,  507. 
Saniculese,  507. 
Santalacew,  513. 
Santalum  album,  513. 

Sap,  110;  circulation  of,  111 ;  coottitiieiita  of, 
114. 

Sapidnales,  886. 
Sapindaces,  386. 
Sapindus  Senegalenaia,  887. 
Saponaria  dBcmalis,  484. 
Sapotacec,  458,  460. 
Sap  vessels,  87. 
Sap  wood  (alburnum),  85,  86. 
Sargasso  Sea, 
Saigassum,  334. 
Sarraceniaces,  891. 
Sarracenias,  76. 
Sarsaparilla,  333,  833. 
Sarza,  see  Sarsaparilla. 
Saururace»,  436. 
Sauvagesicacev,  868. 
Savin,  331. 

Saxifraga  umbrosa,  458. 
Saxifragaces,  457,  458. 

Scalariform  vessels,  horizontal  clefts  in  trunk 

of  Fern-trees,  49. 
Scandent  stems,  36. 
Scarlet  Runner,  444. 
Scepacea,  347. 
Schizandraceae,  361. 
Schizanthuji.  481. 
Si  hleiden.  325 :  on  Fungals,  348. 
Scholymidaj,  487. 
Schdj-mus  Hispanicus,  81. 
Scitaminace».  76. 
Soleranthacew,  438. 
Scorpioidal  C>'nie,  138. 
Scorzonera,  488. 
Scorzonerideae.  487. 
.ScnuchwwHlH.  600. 
Screw-pine  ( Pandanus),  14,  386. 
Soro|>hiilHria<.'ea>,  480. 
Sea  Inland  cotton,  384. 
Sea-kale,  373. 
SeiMmdine  sac,  153. 
Setlge*.  286,  287. 
Sedum  acre,  371. 

Seed,  the,  168  ;  natural  dissemination  of.  172  : 
of  the  Balsams,  161 ;  varieties  in  appeaniuce 
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of,  168;  TitaUty  of,  175 ;  requisite  conditions 

for  iT^rniiii  ntiof]  of,  180. 

^ier»rrl»>i.  <'Lr.  i;t8. 
F-<*rT>.,'ijn|,.;f,'Mi  )il,  Tllv 

<.jliir  i1^^w«%.l97. 
Semifloccules,  486. 
Sempenrivum,  368,  373. 
Senna,  445. 

Sensitive  plant  (Mimoaa  Sensttiva),  94. 

Se|ilici4ia  dilik*reiM«,  l€0. 
B0tii!*A  fsmtmofMt  fill. 
1  J*»l»  19. 

 If,  S07. 

Swlits  76  \  lewtn,  tboK  pi  wed  tm  or  altftched 
tmiEudlxf  el^'  Ut  [lie  vtaUt  hj  aMdoocIa,  126. 

Sevltir  UrHiiifr,  ILH.     _^     -  ^  ugi, 

SrKLkai^  E'ilaihlj4^  Xj^Jl  4MiV)ttttftsi9Hlli^'ZS^7* 

ilkcfihcfd*!  Pui'^«-  i:<.'ii[i^Ua)#||lit, 
Blif^fVdU  irrt»fi*i;it  4tM^ 
Bimrt  Stftf4i.' CttUim*  1M»» 

BiA"  -CM Mil*' 
SUenalB,  432. 
Silenese,  432. 
8Uehde«s.  507. 
SUiqua,  160.  375. 
SUphium,  507. 
Silybum  Mariannm,  488. 
Simarubacev.  422. 
Sim[de  leaf,  79. 

Simple  flowering  herbaceoua  plants,  tnbttUr 

arrangement  of,  197. 
Sium,  507. 

Skirreta,  507.  ' 
Smallage,  510. 
Smilacese,  322, 323. 
Smilax,  323. 

.  iiL~|..^.Ji.nij:[. 

jSmilU,  Sir  KJwiird,  217- 
SDiLiti, 

Biia|i*lr>fEi>iU  191. 

floQ:,  variatian  cjf,  7« 
Bda  hlii[i(frK  **** 

-  dulcamara.  469. 

-  esculentum.  460. 


-  nignmi,  469. 


 oviferum,  470. 

 F^(it\«  i.r  I  ]  I- 1 :]  1 1 .  1  lip. 

  tnlU'LTir-IJITI  (  IS^SlLl.*^,  61. 

Sl^>l^ilHlobl1lu^'.  in  fniiL-.,  in:;. 

BotichdA  dtiiitMui.  (Siberian  Sow  Thistle >,  124. 

Boithtn  Japonifla  (Sophora  of  Japan),  68. 

Sqpltorett,  44iL 

f^f^\v  ill  w1ne»  432. 

Soridia,  266. 

Soros,  276. 

Sow^s  Bread,  474. 

Bi^:,  141. 

 Q4k,  :i64. 

. — Orach. 
f^pamiiiiuua  Aft-j^  iifis^  386. 

Species,  193 ;  number  of,  inhabiting  the  Rlobe, 
519. 

Spermacocee,  498. 


'Hia,  a 


'!'■-,  '^ii. 

^|.ihn.ifi'juiri,  2J*^. 
^^ilU  {>i|nL-«i>,  m. 
Si. lit t'] ft  tSpiH.-|jk>.  135. 

 fiuj.n'ii.Jul[i^  45 J-  * 

  iiJnifLrU,  45 T- 

^^|,•H.^:l3L;J;l:l  ni  i-  i,^rra'5» 

>ii'ihr^f  LuUi'T>)jii^  440. 
^ifiikru>iu  libAt^pinieall^  ijft. 

S|iriic<?  bt^r,  :i^7. 

^taL'ithoiisiAL'ev.  4&S. 
atMfu*ii0«  lit,  lil. 

StJindvcI,  aaotlMr  un»  fqr  thfi  CteiopT.  14S» 
Star  Dl  J^tbkilH^:Qi. 

Stiirv\  iKrT.>»,  .V57. 

Sit'M  im/t  R'hi-kweeiJ  J,  xhe  seed  of,  1«8. 

 media,  433. 

Stellate,  498. 

Stem,  21,  22 ;  of  Orchidaceovis  pljuita.  306). 

Sterculat,  880. 

STeinb«r^^i<i,  ^iLt  i 
Stitltt  t'Utrii'imirift,  367* 
Stiinnji.       ]  17. 154* 

J^liiw.  ^i,  47,  J 
Stipula,  \m. 


iw'i'rc,  i^'^j. 
**tock  iiUlsM.^^^er,  197- 

iSlOnt  [mil  I  jsnit-e), 
StumSt  -'^(. 
StramrriniiiTi.  -1^7. 
Stranbi-J'jr  Tur^ii^nriTie,  ,12!?. 
Siraift  tHTry,  V/nl,  4.^*1. 

 —   frutt  i>r.  1 1^1, 

Mi  Juvlii  iTii'tn.-tJi  4^0. 

Stnietut«.  of  «  OntimiiAttS ;  of  the  flower  in 

253. 

atryax  iHMtEoln.  460. 
^ — —  nfficiimle, 

i^tv]c\  n  fllBnuiat  B0ti|Milte4te  top  of  the  omtfr. 

15t. 

StyUdiaDeie,  4S2!. 

Eitp^ciK^ir^  458, 4fio,  iaa 

Subeioof  ItLyer,  41* 
^ulnerr!n]ean  Brcmi^  3l9w 
Slll3-v!i,rU  tiivi  liF  .■']>^iieS,  U|k 

SucCioii  I}!  leuvL',^,,  21. 
Sugar  rnnc,  SS>0, 
— —  ta^lan,  Si^4. 

SusQAC,  Of  j^tA^ioni-iri'j}  (Rhos  cotinus),  50.  90, 
Sut^fiawur^  1^7;  Linn v-qn  claasiflcatioo  of,  808. 

SaperfoT  ovarj',  l.Vt. 
Su[tra^]f]L'OTn|rH  iu]id  Iflttmi  79. 

Svft^^t  cruwf'imt, 

 pea,  444. 

Sycamore,  343. 387. 
Symphitum  ofBcinale,  475. 


INDEX. 


675 


Syibploctfiu,  315. 

STiiainUieroas  stamens,  ftameni  joined  together 

by  their  anthen,  1 19. 
Syringa  mlpiris  ( Lilac),  56,  406. 
■  perBicM,  465. 

Ttecace«  2^.  .TOO. 
Tamahcareae.  S6d. 
Tamarind,  445. 
Tamarindus  Indiciw.  445. 
Tamarix  Oolliia,  369. 
Taiu*a^enaooK,  ;J20. 
Tteifihin  iKiison,  461. 
Tannin,  162. 

Tantiy,  Linnaean  clai«aiflcation  of,  203. 

Taraxacum,  488. 

Tares.  444. 

TaxaceK,  324,  331. 

Taxinew.  328. 

TaxuH  bnnata  (Yew),  88.' 

Teazel,  4  •VS. 

Temi»eranire  requisite  for  germination,  189. 520. 
Tennsi  umhI  to  describe  the  parts  of  Mosses,  ex- 
planation uf,  274. 
Tennttn^mim-csB,  388. 
Terrestrial  Orchids,  314. 
Testa,  166. 
Testudinaria,  322. 

Tetradynamia.  comprising  plants  having  six 
stttniens,  of  wliich  four  are  larger  than  the 
others,  202. 

Tetradynamous  stamens,  148. 

Tetra«foniace»,  439. 

Tetragonia  expansa.  439. 

Tetrandria.  fourth  Linnnan  class,  having  four 
stamens  on  each  flower,  202. 

Tetraspnres,  244. 

Thallogens.  221,223. 

Thallas  266.  268. 

Thamus.  322. 

Thapsia  sylpliium,  507. 

That«id«.507. 

Theca,  274. 

Theobruma  cacao.  380. 

Theophrastu:i.217. 

Thistle,  Linnaean  claasiflcation  of,  a03w 

Thlaspi.  375. 

Thorn  Ai»ple,  471. 

Thri»*tac«*,  4v^8. 

Tliuja,  329. 

Tliwaites.  225. 

Th>-me.  Liunvan  claasiflcation  of,  202. 

Thj-melacew,  439. 

Thymetsea,  4-19. 

Thi-moidos,  477. 

Thj-nius,  4.H8. 

TUfridia  PaTiniia,.30l. 

Tilia  (Lim-tere<'),  79. 

 Kuroi>Ka,  384. 

 sylvestris,  .H84. 

TUia-  <  K.  377, 
Tilim-orf  tt,  ;«2. 
1  illaiid.tias.  76. 

T«>liai  co,  197.  467.  471 ;  the  seed  of,  168. 
Tolu,  44.''.. 
Toinata.  470. 
Tonquin  Bean,  445. 
Toufh-nie-not,  161. 

Touni«»fort'i»  arran^^eroent  of  plants.  196,  197; 
division  iff  the  vegetable  world,  196. 

 PoWT.  401. 

Tnuliea?.  18. 

TnuroiMigon,  488. 

Trapa  natHns  (Water  Calai4>),  83. 

Tree  Cotton.  384. 

 Ferns,  49. 

 Heath,  419. 

 Peony,  38#. 

Trees.  196. 
TrefoUum,  443. 


Triadelphons  stamens,  149. 

Triandra,  Linnrnn  third  elaaa,  having  three 

stamens  on  each  flower,  202. 
Trianon,  foundation  of  the  Botaoical  School  of, 

by  Louis  XIV.,  207. 
Trichotomous  Cyme,  133. 
Trigonella  omithopodioides,  96. 
TriUiacen.  322, 824. 
Trindudace*,  386. 
Tristichous,  88. 
Triticum  sativum,  289. 
Trop«eolacea5,  377,  380. 
Tropasolum  magus,  381. 
Tropical  Forest,  description  of  a,  541. 
Truffle,  2.54 ;  structure  of,  255. 
Trunk,  structure  of,  34. 
Trunks  of  Forest  trees,  description  of,  44. 
Tsjampar.  392. 
Tube  Rose,  319. 

Tuber,  62,  254;  species  used  for  food,  255. 

 cibarium,  254. 

Tubercule,  62. 
Tubero-fibrous  roots,  7. 
Tuberous  Morell,  468. 
  ro«>ts,  7. 

Tubifloral  floM  ules,  properties  of,  488. 

  radiates,  488. 

Tubiliflorv,  487. 

Tubular  corolla,  140. 

Tul&^ne  on  Ergot,  2.38 ;  on  Smnt,  260. 

Tulip-trre  (Liriodeudron  tulipifera),  53,  391. 

Tulipeae,  318. 

Ttuneracea',  .V^. 

Tunicated  bulbs.  29. 

Turnip,  373. 

Turra-utine.  328. 

Tyiihace«;,286  287. 

Ulex  Europeus,  443. 
Ulmai'eie.  4.S8,  459. 
Ulmus  (the  Elm),  87,  459. 
Umbel,  12.5. 
TTmbeUa.  125,  196. 

Umbellifene.  505 ;  properties  of,  509. 
Umbelliferous.  129, 197  ;  plants,  83. 
UnUocular,  145. 
Upas-tree,  315. 
Upright  stems.  26. 
Urceola  elastics,  461. 
UrceoUite  conJla,  140. 
Uredo  rubigo.  250. 

 segetom,  260. 

Urene»,  .180. 

ITm  of  Mosses,  274. 

Urtica  (Nettle),  86. 

 crenulata,  340. 

Urticacee.  339. 
Urticals.  339. 
Ustilago  Maydis,  260. 
 segetum,  260. 

Vaci'iniace*,  497. 
Vaccinium  mvrtillas.  497. 

 uliginosam,  497. 

Vahea  gnmmifera,  461. 

Valerian,  77. 

Valerianace*.  482,  485. 

Valesneria  spiralis,  fecundatian  of,  188. 

Valonia,  .154. 

Vande»,  .108,  809. 

Vanilla,  10. 

Vanillacess,  81.1. 

Variation  under  cnltivation,  198. 

Varieties  of  species.  198. 

Vascular  cryptogamia,  219. 

 walls,  44. 

Vaocheria,  2M. 

 Clavata,  237. 

VancheriK,  234. 

Vegetatioo  of  the  HiinalayM.ft58. 


576 


INDEX. 


VeMUdoD  of  Morwij,  6S8. 

Velitiet,  U4. 

VeiMtUn  treacle,  507. 

Venice  turpentine,  327. 

Venos  Fly-trap  (Dioneamnadpula),  83. 

Vertwin  ( Verbeom  oAcinalis),  m. 

Verbeacom.  481. 

Verbena  oAcinalit  (Veitain),  139. 
Verbenaceae.  476. 
Verbratile  cilia,  237. 
Veronica  offlcioalia,  steflk  of,  26. 
Vibomuin,  fi04. 
Vicia  aatira,  444. 
Vicie*.  444. 

Victoria  Lily,  see  Victoria  Refi^ 
Victoria  Begia,  121,  389,  .t9o :  increase  of  tem- 
perature at  time  of  fecuiidatiuu  in,  188. 
Villaraia  njonphoidee,  463. 
Vinca.  461. 
 minor,  461. 

Vine,  408 ;  geographical  distribution  of,  40^ ; 
composition  of  the  grape,  412. 

 fungus.  261. 

Viola  odorata,  371. 

 tricolor,  371 ;  ovule  of,  183. 

Violacee,  368,  369. 
Violes, 
Violals,  367. 

Violet,  197,  369 ;  Linnaean  classification  of,  203. 
Viper's  Bugloss,  476. 
 grass,  488. 

Virginian  Spider  Wort,  germination  of,  191, 193. 

Viscacete,  613,  614. 

Viscum,613,614. 

Vitace«,  408 :  characteristics  of,  409. 
Vital  nodes  or  eyes,  21. 
Vitis  yinifcra,  408. 
Vittae,  606. 

Vivianiace«5,  377,  380. 
Vochysiace«,  886. 
VogeUa,  472. 

Wahlenbeigiec,  488. 
Wallflower,  374. 

Walnut,  369 ;  classification  of,  196. 
Water-beans,  390. 

 Caltrap  (Trapa  natans),  83. 

 Crowfoot,  397. 

 Hemlock,  511. 


Water  Lfly  (Nympliett),  lOS.  ft 

 Heloo,  363,  364,  365.  f 

Weeping  Ash.  467.  ft 

 Willow.  820.  f 

Welsh  Hazels,  512.  1 
Wheat.  289;  claasiflcadoa  of,  197:  lamm 

claMdfication  of,  202.  I 
Whin,  443.  I 
White  Dead  NetUe,  477.  I 

 Poppy,  401.  I 

Whorl  or  TerticiU  136  ;'  bncts,  13S. 
Whortleberr>',  497.  ' 
Willows.  335;  classification  of.  196;  the  «i 

of.  168. 
Willughlieiaedttlia,  461. 
Wine,  the  process  of  xnAkiiur,  412 
Winter  Cherry,  471. 

  HeUebore,  124. 

Withering,  217. 
Woad.  378. 

Wormwood.  Linnacan  daasification  of,  903. 
Wood  Archangel,  509. 

  Crowfoot.  398. 

  sanicle,  507.  . 

  sorrel.  428. 

Wood  of  some  miea,  320. 
Woodbine,  505. 
Woodruff,  500. 
Woody  fibre,  36,  286. 
 Nightshade.  469. 

Xanthroxylacen,  422. 
XygophyUacee,  422. 
Xyridaces,  286.  315. 
Xyridals,286.  * 

Yam,  323. 

Yew  (Taxus  banata),  88,  324,  381. 
Yellow  Gentian.  463. 

 Loosestrife,  474. 

Yoke  Ehn,  350. 

Zamias,  324. 
Zea,290. 

 Mays  (Maize  Plant),  28. 

Zinziberace»,  801. 
Zones  of  temperature,  521. 
Zoospores,  237. 
Zosteraceae,  286. 
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